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EFFECTS OF LONG-CHORD ACOUSTICALLY TREATED
STATOR VANES ON FAN NOISE
II - EFFECT OF ACOUSTICAL TREATMENT
by James H. Dittmar, James N. Scott, Bruce R. Leonard, and Edward G. Stakolich

Lewis Research Center

SUMMARY

A set of long-chord stator vanes was designed to replace the vanes in an existing
full-scale fan stage. The long-chord stator vanes consisted of a turning section and
axial extension pieces that were added behind the turning section. Acoustic damping ma-
terial was incorporated in the long-chord stator vanes, and tests were performed with
two lengths of the vanes. Various inlet and exhaust-duct treatment configurations were
used during the testing.

Te ts were performed with the two lengths of the long-chord stator vanes with the
same acoustically active three-ring inlet. Activating the lining material on the long-
chord stator vanes reduced noise, with the long version giving more reduction than the
short primarily because of the additional lining material. Noise reductions achieved
with the acoustically active long-chord stator vanes were compared with those achieved
with acoustically active exhaust splitter rings. The long-chord stator method for incor-
porating acoustic material in a fan package appears to be at least as good as the exhaust
splitter method. In addition, comparisons of an acoustic three-ring inlet and an acoustic
wall-only inlet indicate that the wall-only inlet could be used in an engine where the noise
reduction requirements are not too stringent.

INTRODUCTION

A set of long-chord acoustically treated stator vanes was designed to replace the
stator vanes in an existing 1.83-meter (6-ft) diameter, 1.5-pressure-ratio fan stage
(described in ref. 1) in order to investigate the noise reduction possibilities of increased
stator chord and this method of incorporating acoustic treatment. The long-chord stator
design contained 14 stator vanes, whereas the original design contained 112 stator vanes.
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The long~-chord stator vanes incorporated acoustic damping material and were con-
sidered as possible replacements for conventional acoustic exhaust splitters.

The first part of this two-part report (ref. 2) discussed the results obtained when
the acoustic damping material was rendered inactive by covering the surfaces with metal
tape. The majority of the data presented in this report are for the configurations where
the acoustic damping material was activated by removing the metal tape. Some of the
information contained herein is baseline data from the taped long-~chord stator vane con-
figurations. Information from the QF-2 and QF -3 fans is also used in various compar-~
isons.

The majority of the taped long-chord stator vane data are given in reference 2,
where the aerodynamic effects on noise are discussed. The purpose of this report is to
ascertain the effects of this method of incorporating acoustic treatment and the perform-
ance of that treatment. The acoustically active long-chord stator vanes were tested in
two lengths on the full-scale fan noise test facility at the Lewis Research Center. These
stator length variations were tested in conjunction with both an active and an inactive
three-ring acoustic inlet. Tests were also run with the active long-chord stator vanes
and the inlet where active inner and outer exhaust-duct walls were added to yield a con-
figuration with more acoustic freatment. In addition, tests were conducted with one of
the stator lengths with the rings removed from the inlet suppressor to determine the
noise reduction obtainable with wall-only inlet treatment in this configuration.

APPARATUS AND PROCEDURE
Fan Stages

Acoustic data from two full-scale, 1.83-meter (6-ft) diameter fans differing in
stator design were used in this study. The first fan, viewed from downstream in fig-
ure 1(a), had a 1.5 pressure ratio and a 337.4-meter-per-second (1100-ft/sec) tip speed
and was designated QF-2. This fan had 53 rotor blades and 112 stator vanes approxi-
mately 6.83 centimeters (2.69 in.) in chord. Other pertinent information about this fan
is given in references 1 and 2.

The second fan tested, designated QF-1A, was the long-chord stator design. This
fan used the QF -1 rotor, which was aerodynamically the same as the QF-2 rotor -
varying only in direction of rotation. However, the long-chord stator vanes of the
QF -1A stage bear little resemblance to the stator vanes of the QF -2 stage. There were
14 of the QF-1A stator vanes and they were approximately 61 centimeters (24 in.) in
turning chord length, The additional length was achieved by adding axial extension
pieces behind the turning section. These added axial extension pieces lay in radial
planes from the fan centerline. The longer version of these long-chord stator vanes,
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with all the extension pieces added and the acoustic material active, is shown in fig-
ure 1(b).

Long-Chord Stator Vanes

Developed-view sketches of the fan showing the two lengths of the long-chord stator
vanes are shown in figure 2. (Not all of the rotor blades and stator vanes are shown in
these sketches.) The design and actual layout of these vanes are discussed in refer-
ence 2.

One of the long-chord stator vanes on a work table is shown in figure 3(a) and a
sketeh of the top view is shown in figure 3(b). The two lengths of the long-chord stator
(short and long) are shown in this sketch. The 3/4-length version, which was tested in
reference 2 in a taped configuration, is not reported herein in the active version because
of a mechanical failure involving the separation of a perforated plate from its backing
material. The leading-edge piece is solid aluminum with approximately a NACA-65
series airfoil thickness from the leading edge back to the location where the thickness
was equal to the thickness of the following liner section.

The acoustic backing material used on opposite sides of the long-chord stator vanes
was of two different thicknesses. The thick material was 0.95-centimeter (3/8=-in.)
hexcell aluminum honeycomb 2.24 centimeters (0.88 in.) thick with a 0. 51-millimeter
(0.020~in.) thick facing sheet. The perforated facing sheet had 1.14-millimeter
(0.045-in.) diameter holes evenly spaced to give an 11 percent open-area ratio. This
thick material had a predicted frequency of maximum noise attenuation of approximately
2400 hertz. The thin material was 0.95 centimeter (3/8 in.) hexcell aluminum honey -
comb 0.81 centimeter (0.32 in.) thick with a 0.51-millimeter (0.020-in.) thick facing
sheet. The perforated facing sheet had 1. 27-millimeter (0.050~in.) diameter holes
evenly spaced to give a 5 percent open-area ratio. This thin material had a predicted
frequency of maximum noise attenuation of approximately 3600 hertz.

The two acoustic materials were designed according to the theory of reference 3.
One thickness was placed on each side of a long-chord stator vane so that the different
thicknesses faced each other across the flow channel formed between two stator vanes.
The summation of the two honeycomb thicknesses, the two perforated sheets, and the
septum thickness determined the overall stator thickness of 3.45 centimeters (1. 360 in.).

Test Configurations

The acoustically active long-chord stator vanes were run in a number of combina-
tions with various inlets and both with and without exhaust-duct treatment. A descrip-




tive listing of the configurations tested is given in the following table:

Configu- Inlet Stator Exhaust Data figure
ration T T duct
Type Acoustic | Length | Acoustic
material material
69 Acoustic; Active Long |Inactive |Inactive 8, 10, 12
three ring
70 Hard; three Long 20(b)
ring
72 Acoustic; [Inactive | Long 15, 16(b), 17, 18
three ring
75 Acoustic; Active Short 7, 9, 11
three ring
76 Acoustic; |Inactive 14, 16(a)
three ring
K Hard; no 20(a)
ring Y
80 Acoustic; Inactive Active 14, 16(a)
three ring
81 Active Y 7,9, 11
82 Active Long 8, 10, 12
83 Inactive | Long Y 15, 16(b), 17, 18
88 Active Long Active |8, 10, 12, 13, 20(b)
89 Active | Short Active | 7, 9, 11, 19, 20(a)
90 Acoustic; no| Active Short Active 19
ring Y

The first series of tests were made with an active three-ring inlet in order to reduce

the noise from the inlet that might mask the long-chord stator vane activation results.
The acoustic inlet and a sketch showing its dimensions are presented in figure 4, along
with a table describing the lining materials. This is the same inlet tested in reference 4
(and referred to therein as suppressor B). In addition to activating the stator lining ma-
terial surfaces on the two stator lengths, lining material located on the inner and outer
exhaust-duct walls was also activated during the course of this testing. A sketch of the
exhaust duct and its treatment is given in figure 5.

The second series of tests were performed with an inactive (taped) three-ring inlet
in order to indicate the noise removed by the two lengths of active long-chord stator
vanes themselves and to obtain some information on the directivity of the reductions.
Configurations including inner and outer exhaust-duct treatment were also tested.

Additional tests were performed with active exhaust-duct walls and the active short
version of the long-chord stator. During this testing the inlet liner was tested with the
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rings removed, leaving only the outer-wall treatment. These tests were done to give
an idea of the noise attenuation from the no-ring inlet configuration. The configurations
tested and the data obtained are compiled in the appendix, along with data reported in
reference 2,

Acoustic Instrumentation

Far-field acoustic data were obtained by 1.27-centimeter (0.5-in.) condenser mi-
crophones located on an arc at 10° increments from 10° to 160°. The test site and a
plan view of the microphone locations are shown in figure 6. The microphones were
level with the fan centerline, 5.79 meters (19 ft) above the ground on a 30.48-meter
(100-ft) radius. The acoustic instrumentation and the data acquisition techniques are
completely described in reference 5.

Three samples of acoustic data were taken at each test condition and averaged to
minimize the effect of short-term fluctuations in the noise. The data were taken at 60,
70, 80, and 90 percent of design speed and were recorded on magnetic tape. One-third-
octave-band analyses of the data were performed, and the data were processed by using
the methods of reference 6.

RESULTS AND DISCUSSION
Resuylts with Acoustically Active Three-Ring Inlet

As mentioned in the section Test Configuration, the first series of tests were per-
formed with an acoustically active three-ring inlet. This acoustic inlet was used mainly
to reduce the noise from the inlet that might mask the long-chord stator vane activation
results. The tests were performed first with the lining material on the stator vanes and
on the inner and outer exhaust-duct walls in an inactive configuration achieved by cover-
ing the surfaces with metal tape. This configuration formed the baseline for this series
of tests. The next series of tests were with the acoustic material on the long-chord sta-
tor activated by removing the metal tape. Finally, the lining material on the inner and
outer walls, as well as that on the stator surfaces, was activated. These tests were
performed with the long and short versions of the long-chord stator. The acoustic three-
ring inlet was in place for all tests.

The total sound power level spectra for the two stator lengths at 60, 70, 80, and 90
percent of design speed are given in figures 7 and 8. In each part, the top curve is for
the taped stator and taped exhaust-duct wall baseline, the middle curve is for the stator
surfaces active, and the bottom curve is for both the stator and exhaust-duct wall sur-



faces active,

As can be observed in figure 7, little total power was removédd by activating the
lining material on the short version of the long-chord stator. This small amount of re-
duction is most probably the result of the small amount of lining material on these sta-
tor surfaces (see fig. 3). Activating the inner and outer exhaust-duct walls gave sig-
nificantly more reduction, and those surfaces contained much additional material (fig. 5).
Activating the long-stator acoustic material (fig. 8) significantly reduced noise because
of the large amount of acoustic material, and additional reductions were achieved when
the exhaust-duct walls were activated. The acoustic material on the exhaust-duct walls
was approximately equal in area to the material on the long version of the long-chord
stator. In figures 7 and 8 the bottom spectra, with all material active, are approxi-
mately at the same level despite there being more acoustic material for the long (fig. 8)
than for the short (fig. 7). In other words, activating the exhaust-duct walls gave more
noise reduction in the short stator version than in the long version. This difference in
the amount of reduction achieved with the exhaust-duct wall treatment may imply that
some noise floor has been reached.

Figures 9 and 10 are for the same combination of test configurations as figures 7
and 8 but for the sound power in the rear hemisphere. The results are similar to those
observed in figures 7 and 8. In most cases, this similarity appears to be the result of
the rear hemisphere controlling the total sound power attenuation when the acoustic
three-ring inlet is installed.

To better illustrate the attenuations observed, the reductions in the rear-
hemisphere sound power from the inactive baseline configuration are plotted in figures
11 and 12. As was previously observed, activating the short-stator lining material re-
duced noise only slightly (fig. 11), but activating the inner- and outer-duct wall lining
material reduced noise significantly. A significant noise reduction was attained by ac-
tivating the long stator surfaces (fig. 12) because of the large area. Activating the duct
walls also gave additional attenuation. The double-peaked nature of the attenuations at
the 60 and 70 percent speeds for the long stator (figs. 12(a) and (b)) is interesting since
it suggests that the blade passage tone and its harmonic are more easily removed by the
lining material. Another interesting observation in figures 11 and 12 is that the amount
of attenuation appears to decrease as the speed of the fan is increased.

Comparison with Splitter Data

To indicate the total reductions attainable with the long-chord stator and with an ex-
haust splitter ring, the following comparisons were performed: Because there were no
available data for an exhaust splitter on the QF-2 fan, data were taken from the QF-3
fan. The QF-3 fan is nominally the same type of fan as the QF -2 fan; that is, it has the
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same tip speed, the same number of rotor and stator blades, and so forth. The primary
difference is in the design pressure ratio, which was 1.4 for QF-3 and 1.5 for QF-2,
The QF -3 fan was previously tested and reported in reference 4. The data used herein
are taken directly from that report. The QF-3 spectra essentially differed only by a
relatively small amount in level from those of QF-2.

The two test configurations to be compared used the same three-ring acoustic inlet
and the same exhaust-duct wall treatment. The exhaust splitter was run with the QF-3
fan, and the long version of the long-chord stator was run with the QF~1 rotor. The
lining material on the exhaust splitter was 0.8 centimeter (0.315 in.) thick with a
perforated-facing-sheet hole diameter of 3.17 millimeters (0,125 in.), giving an open
area of 6.3 percent. The predicted frequency of maximum noise attenuation was ap-
proximately 3600 hertz. The total exhaust-duct treatment area of the QF-3 fan with the
exhaust splitter was approximately 8 percent less than the total area of the long-chord
stator configuration. In each case the differences are taken between the treated and hard
versions of the fan. The base for the long-chord-stator noise reduction is the original
fan data with the original QF-2 stator. These two rear-hemisphere sound power reduc-
tions are shown in figure 13, for 60 to 90 percent of design speed, to give an indication
of the noise-removing capabilities of the long-chord acoustically treated stator vanes.

As shown in figure 13, the reduction achieved with the long-chord stator is typically
greater than that achieved with the exhaust splitter at frequencies below the peak of the
reduction curve. This advantage was as much as 9 decibels at some frequencies. At
the higher frequencies the advantage of the long-chord stator was not as strong. In addi-
tion, as the fan speed was increased, the advantage of the long-chord stator appeared to
diminish also.

Although the two tests were not perfectly comparable, they show that the long-chord
acoustically treated stator vane concept appears to be able to achieve at least as much
noise reduction as an exhaust-duct splitter. The small advantage of the long-chord sta-
tor version (fig. 13) is quite possibly the noise removed by the taped long-chord stators
(ref. 2). This advantage probably carries through from the taped stator vanes to the
active stator vanes.

Active Stator Vanes with Inactive Inlet

As mentioned previously the acoustically active long-chord stator vanes were tested
with an inactive (taped) three-ring acoustic inlet and hard inner and outer exhaust-duct
walls. This testing was performed to give an indication of the noise reduction attainable
with only the long-chord stator vanes acoustically treated. These data were compared
with those for the configuration where the long-chord stator vanes are covered with metal
tape (inactive). The inactive stator data were reported previously in reference 2.



The data from the active and inactive long-chord stator vanes are compared in fig-
ures 14 and 15 for 60 to 90 percent of design speed. Figure 14 contains the acoustic
power spectra for the short version of the stators, figure 15 for the long version,

As shown in these figures, moderate amounts of acoustic power were removed by
activating the stator vane lining material in the long version particularly at the higher
speed points. The short version did not remove as much noise. This latter point can
possibly be seen more clearly in figure 16, which shows comparison plots for the rear-
hemisphere sound power level at 90 percent of design speed. The rear power level is
shown here because this is where the largest effect on noise from the activation was ex-
pected. Figure 16(a) is for the short version of the long-chord stator vanes, and fig-
ure 16(b) for the long version. Here it is seen that the long stator has removed signif-
jcant amounts of noise but the short stator has removed very little. The short version
has considerably less lining material than the long version (approx 1/5), and this at
least partly explains the almost total lack of attenuation. The existence of a flow sepa-
ration near the pylon with the short stator vanes was identified as a large noise source
in reference 2. This source is basically downstream of the lining material on the stator
vanes and would therefore not be removed by the lining material. This additional noise
source quite possibly masks the fan noise reduction by the short vanes.

Figure 17 is a plot of the front-hemisphere sound power level for the 90-percent-
speed, long-stator comparison. Comparing this figure and figure 16(b) shows the rela-
tive amounts of front and rear power removed by the long-stator activation. As seen,
more power is removed from the rear than from the front hemisphere. This is as might
be expected considering the location of the lining material. However, the reductions in
the front hemisphere are of interest. And the angular variation of the 1600-hertz, 1/3~
octave-band sound pressure level, indicating a front reduction, is plotted in figure 18.
As shown here, the reductions at this frequency occur from the rear around to the 50°
position, The trailing-off of the reduction as the front of the fan is approached suggests
that this noise is probably exiting from the rear of the fan and is radiated forward.
Nevertheless, this still indicates that activating the long-chord stator vanes reduces
noise in the front hemisphere.

Inlet-Outer -Wall-Only Acoustic Results

Tests were run with an acoustically active three-ring inlet and with the same inlet
with the rings removed so that only the outer wall was acoustically active. During these
tests the short version of the long-chord stator vanes was used, and they and the exhaust-
duct walls were activated. To show the comparative results of these two cases, they are
both compared with the hard, original 112-stator-vane data (QF-2). The inlet power
spectra reduction curves are shown in figure 19 for 60 and 90 percent of design speed.
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As can be observed in figure 19, the no-ring-inlet reductions were less than those
achieved with the acoustically active three-ring inlet. However, the reductions achieved
with the no-ring inlet were significant, amounting to as much as 14 decibels. (Other
examples of no-ring-inlet data are given in ref. 7.) The active short stator vanes and
the no-ring inlet considerably reduced inlet sound power and could possibly be used in
an engine where the noise reduction requirements are not too stringent.

Taped-Stator Noise Source

During the testing of the long-chord stator vanes in the taped configuration (ref. 2),
it was determined that extra noise was generated below 1000 hertz when the original
112 stator vanes were replaced with the long-chord stator vanes. Experiments with the
long-chord stator vanes and the exhaust-duct treatment performed during the testing
discussed in this report gave some indication of the location of this extra noise.

Figure 20 is a plot of the rear-hemisphere sound power specira for three configura-
tions at 90 percent of design speed. These curves include data for the original 112-vane
stator, the inactive (taped) long-chord stator vanes, and the active vanes with active
inner and outer exhaust-duct treatment. Figure 20(a) is for the short version of the
long-chord stator vanes and 20(b) is for the long version.

Both figures 20(a) and (b) show that noise was added below 1000 hertz by changing
from the original stator vanes to the long-chord stator vanes. The aerodynamic testing
with the short version revealed that a separation region existed at the trailing edge of the
stator vane near the suction side of the pylon (fig. 2). For the short version, this sepa-
ration region appeared to be a noise source. As can be observed in figure 20(a), acti-
vating the lining material, in particular the inner and outer exhaust-duct walls signifi-
cantly reduced noise in the region of interest, that is, below 1000 hertz, for this short
version of the stator. Activating the lining material in the long version of the stator gave
little reduction in this range. The short-stator reduction shows that the lining materials
in the exhaust are capable of removing noise at frequencies below 1000 hertz. The lack
of attenuation in the long version then gives a possible indication of where the noise was
generated in this version. If the extra noise were generated along the stator surfaces,
the lining material should have caused a reduction. Therefore, a possible explanation
is that this extra noise was generated downstream of the long stator, possibly in the
wakes, and is therefore not reduced because it is generated downstream of the lining
material,



SUMMARY OF RESULTS

A set of long-chord acoustically treated stator vanes was designed to replace the
conventional vanes in an existing full-scale fan stage in order to investigate the noise-
reduction possibilities of increased stator chord and this method of incorporating acous-
tic treatment, The long-chord stator vanes were tested in long and short versions with
the acoustical material active and with various inlet and exhaust-duct configurations.
The following results were obtained:

1. Tests with the two lengths of long-chord stator were performed with an active
acoustic three-ring inlet, Activating the lining material on the stator vanes reduced
noise, with the long version giving more reduction than the short primarily because of
the additional lining material. Adding active inner and outer exhaust-duct-walls further
reduced noise.

2. Noise reductions achieved with the active long-chord stator surfaces, active
three~ring inlet, and active exhaust-duct walls were compared with the reductions
achieved with an acoustic exhaust splitter and the same inlet and exhaust-duct treatment.
Comparing the total noise removed revealed that the long-chord stator method for in-
corporating acoustic material in a fan package is just as good as using an acoustic ex~
haust splitter. Possibly some of the advantage resulted from a source noise reduction
due to the taped long-chord stator.

3. Tests with the two lengths of active long-chord stator were performed with an in~
active (taped) acoustic three-ring inlet. Some noise reductions were achieved by this
configuration, with the reductions primarily in the rear hemisphere. The front-
hemisphere sound power was observed to be reduced in this testing, but the reduction
appears to be in the noise that comes from the fan exhaust and that is radiated to the
front hemisphere.

4, Significant noise can be removed by using an open inlet with acoustic material on
the outer inlet wall only, the short active version of the long-chord stator, and soft
exhaust-duct walls. The reductions were not as great as those achieved with the three-
ring inlet, but the no-ring inlet configuration could be used in an engine where the noise-
reduction requirements are not too stringent.

5. Comparing noise reductions for the active short and long versions of the long-
chord stator indicates that the noise generated below 1000 hertz by the long taped version
of the stator vanes is probably generated downstream of the stator vanes.

Lewis Research Center,
National Aeronautics and Space Administration,
Cleveland, Ohio, May 14, 1976,
505-03.
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APPENDIX - TABULATED ACOUSTIC DATA

This appendix outlines the various configurations of long-chord stator that were
tested and presents a compilation of the 1/3-octave sound pressure level data that were
obtained. It includes the data taken with the taped versions of the stator, which were
included in part I of this two-part report.

The configurations tested in this program are listed in table I. The terminology
used in this table can be explained by looking at figure 21. Three inlet configurations
were used in the testing (second column, table I). The first is referred to as a three-
ring acoustic inlet, the second is the same inlet with the rings removed, and the third is
a hard-wall inlet with no rings. The inlets were, in some cases, run with the acoustic
material put in an inactive condition by covering it with metal tape. The third column
describes the state of the acoustic material (active or inactive) or the lack of acoustic
material (hard). The long-chord stator vanes were run in three length configurations,
and the fourth column states the length tested. The next column indicates if the lining
material on the stator vanes was active or inactive. The final column tells if the acous-
tic material on the inner and outer exhaust-duct walls was active or inactive.

Tables II to XVIII are the compilation of the 1/3-octave band data for the configura-
tions described in table I. The data are for 10° to 160° from the fan inlet and for 50 to
10 000 hertz.
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TABLE I. - TEST CONFIGURATIONS USED IN PROGRAM

Configu-
ration

69

70

1

72

73
74
75
76
1

78

80

81
82
83
88
89
90

Inlet Stator Exhaust
duct
Type Acoustic Length Acoustic
material material
Acoustic; Active Long Inactive | Inactive
three ring
Hard; no Hard Long
ring
Hard; no Hard Three-quarter
ring
Acoustic, Inactive Long
three ring
Inactive | Three-quarter
Active Three-quarter
Active Short
Inactive
Hard; no Hard
ring Y
Hard; no Hard Active
ring
Acoustic; Inactive
three ring
Active Y
Active Long
Inactive Long Y
Active Long Active
Active Short Avctiye
Acoustic; Active Short Active
no ring |
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FREQUENCY

50
63
80

100
125
160

200
250
315

400
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8000
10000

10

13.7
T4 .1
7“.6

76.5
783
78 .1

T84
79.1
79 .6

77.5
77.3
75 .6

73.9
73.5
T4 .4

80.8
86 .8
75.8

80.6
85 .5
83.3

85 .0
85.8
84 .0

TABLE II. - NOISE OF QF-1A CONFIGURATION 69 (LONG INACTIVE STATOR,

ACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT)

[Data adjusted to standard day of 25° C and 70 percent relative humidity;

20

72.2
73.1
T4.9

76 .0
78.5
78 .3

80.1
79.8
80.1

7745
776
76.2

T4e6
729
73.4

80.8
88.1
75.8

79.8
85.1
84 .8

84.8
85.8
85.2

SPL re 2x10™° N/m?]

30

74.8
85.5
72.6

75.8
78.2
773

7.4
76.8
776

168
16.3
T4.9

73.9
7245
72.8

79.2
8646
T4.8

77 .8
83.4
83.3

84.0
85.2
85.9

40

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

71.7
70.8
69.8

7“ .5
1772
7646

7647
73.2

76 .3
32.3
80.4

8242
84.3
84.9

(a) 60 Percent of design speed.

50

7145
71.1
TO 4

73.5
T6e2
75.8

73.6
73.3
75.3

74,2
T4.1
734

733
722
T2.3

76.8
83.9
73.0

74 .9
79.1
78 .4

79.9
81l.7
825

&0

71.7
73.5
721

74,0
76+ 8
760

72.9
736
75.8

74,8
74.1
737

736
73.C
736

71742
83.1
T4.3

751
7844
T77.3

78.0
78.8
793

70

71.5
12.1
71.8

73.8
76.7
76.6

72.8
Ty .0
77.1

75.8
75 .4
75.1

4.6
4.2
T4.9

78 .7
84.8
75 .6

T77.3
79.7
77.8

797
76.9
76.0

ANGLE, DEG

80

73.0
72.5
71.8

T4 a1
76 .5
76.1

73.8
75 .0
77.C

76.2
76.1
75.7

76.1
7545
16.6

80.3
86.3
78 .70

79.1
8245
8l1.6

80.“
774
76.5

90

74,7
TheS
72 .8

T4.3
77.2
17.6

T4.3
15.8
77.6

77.8
778
76.9

77.1
774
78.8

83.3
89.9
83.8

82.3
B4 .9
84.8

83.0
82.4
81.0

100
{SPL)

75.2
T4.0
T4

76+ 6
78.5
78.3

T3
77.3
78.8

79.2
78.8
789

79 .4
7%.4
80.8

86.2
93.1
82.5

84.6
87.4
65.9

110 120 130

140

ON 30.5 METER RADIUS

TheB8 TSe7 T6.8
73.5 75.1 76.8
Thati 75.7 178.1

T7.0 78.2 79.1
78.5 79.8 80.3
79.5 8C.2 80.D

76.4 77,0 78,1
78.5 79.7 80,1
79.0 80.1 80.1

80.5 8l.4 82.3
79«1 T79.8 80.4
79.4 8045 8l.4

80+3 B81.8 82.9
80.7 82.1 83.7
82.3 83.4 85.1

88.3 B89.6 93.2
953 95.9 100.6
85.C 86.4 89.0

86.8 B89.2 91.3
89.4 92.1 94.5
90«4 9G.0 90.9

9.1 90.3 93.8
86.4 88.3 89.2
85.5 B86.7 88.0

76.7
77.1
7849

80.1
80.7
80«3

78.q
793
79.3

80.8
79.9
81.2

836
83.5
84,43

S2.2
100.8
87.0

89.3
932
9G4

94.0
89.6
86.5

150

78.2
7%.1
80.3

80.6
81 .0
79.8

78.8
79.0
79.3

79.5
78.q
77.1

79.6
79.2
80.9

86.7
94 .8
82.6

83.9
87.9
8843

89.1
84,2
83.6

160

79.0
79.4
81.0

81.2
80.9
797

78.3
77.9
T84

TTe4

- T77.3

77.1

77.3
TTe4
T7.5

82.2
90.3
78.4

19.7
83.9
82.4

83.9
799
78 .2



FREGUENCY

5C
63
80

100
125
160

200
25¢C
315

400
530
630

80C
100C
125¢C

16GC
2000
253C

3150
4C30
500C

63C2
8000
16030

61

1C

T4 .4
71.7
76.2

78.8
79 .4
78«5

78 o4
177
T7.5%

76 .2
76 .2
74 .4

73.8
73.2
73.1

74 .0
4.3
78.7

77.9
8249
61.2

£3 .8
82 .8
2.8

20

40

(b) 70 Percent of design speed.

5C

TABLE II. - Continued.

60

70

ANGLE, DEG

80

i

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

71.4
70.4
12.2

74.6
78.6
76 .D

T4.4
7540
7643

74.8
75.5
74.4

T4.1
73.5
73.5

74,3
8l.1
16.7

T4.7
19.2
77.9

19.7
79.5
83.9

T1le2
704
73.3

ThaG
789
77.6

75.1
75.C
75.°C

T6.C
82.4
78.C

7€.4
7942
17.9

79.C
78.3
79.¢

71.5
70.6
73.2

754
78.3
78.0

Th.2
T4 .8
77.4

76.7
76.5
76.3

76.0
75 .7
1643

T7.0
83.6
79 .5

78.2
79.5
78.4

803
78.1
17.6

72.7
Tl.4
73.3

73.9
T7.4
77.5

7542
75.8
78.2

77.5
77.8
T77.3

7.1
TT7.2
78.0

T4.4
72.1
73.2

7ot
79.1
78.8

75.2
T7.3
19.2

79.C
78 .B
78.4

78.3
7845
7945

8045
88.8
8442

82.6
84 .7
83.7

83.1
83.0
83.3

1C0
tsPL)

T5.4
73.2
4.5

77.4
60.1
79.5

167
78.2
79.7

8C.5
7%9.5
79.8

80.3
80.3
81.5

82.7
91.9
86.5

84.9
87.3
8544

8646
8543
82.8

110
ON

74 .4
73.4
7642

77.9
79.9
80.6

7.2
79.5
8C.4

82.3
8C.8
80.6

82.3
8l1.7
83.5

84.7
95.4
89.5

86.6
90.2
88.6

89.6
87.1
85.0

120

76.0
157
179

8C.0
82.0
82.0

1%.0
8l.1
81.3

83.1
81.9
81.9

83.6
83.4
84hel

856
96.0
9045

8B.3
91.3
88e5

91.0
88.6
86.0

130

15.7
T7.4
795

81.3
82.3
81.8

79.5
81.3
81.5

83.2
B3.0
82.9

84.6
84.3
85.5

B7.4

100.6

94.9

90.2
93.4
$0.1

93.8
89.4
87.3

140

45.7 METER RADIUS

179
78.7
81.0

82.1
82.9
81.8

80.2
8l.2
81.5

82.2
82.5
82.8

83.8
83e2
83.8

85.1
98.8
93.0

87.1
91.7
89.1

89.3
88.3
8546

150

79.0
796
82.0

8303
83.3
81.6

80.5
81.0
8l.2

803
80 .S
796

80.0
79.0
79.8

80.7
91.8
87.7

82.1
86,0
85.2

85.6
83.0
82.1

160

80.8
81.5
82.4

82.6
8243
82.2

80.2
796
79.7

7847
78¢5

78.2
T8e2
77.8

78.1
86.2
83.6

78.6
8l.4
80.7

80.4
79.3
77.0
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FREQUENCY

50
63
80

100
12%
160

200
250
315

400
500
630

800
1000
1250

1600
2000
2500

3150
4000
5040

6300
8o0cC
10000

10

84,3
72 .8
76 o4

81.3
€443
82 5

8246
80,7
80 .4

19 6
79 .6
78 .5

17.5
T77.5
7.2

77.1
79 .0
84.0

80.5
82 .9
85.3

§5.1
8646
84 .7

20

74.8
T4 .3
776

81.6
85.1
8346

83.1
81.2
8l.2

80.4
80.4
79.5

78.5
7843
77.3

77.6
79.2
84.7

8D.1
82.9
8T.7

85.1
86,8
85.7

30

80.8
8].9
The6

80.6
85.0
831

El.1
60.1
80«9

80.4
£0.1
79.2

19.2
78.3
78.0

78.1
79.“
84.8

79.6
82.3
88'3

84 .6
86.3
86.5

40

1/73-0CTAVE BAND SOUND PRESSURE LEVELS

79 .0
74.1
73.4

8C.3
82.8
8§le3

78.5
79.4
82.2

8l.2
8C.6
79.8

79.5
79.0
T8.2

78.8
80.4
85.2

79.6
81l.1
8643

5C

82 .8
73.8
73.3

79.8
825
81.3

801
80.1
8246

81.7
81.8
81'2

8045
80.D
7945

80.3
81.2
84 .0

80«5
81e2
8545

819
85.0
B3.7

TABLE II. - Continued.

(c) 80 Percent of design speed.

6GC

79.2
713.6
Th. 4

78.8
82.6
82.8

795
8C.6
83.4

83,1
82.9
8l.8

81.“
81,5
81.2

8243
84,0
86.5

83.0
83.”
84.1

8245
g4.5
82'9

70

80.8
7“"6
73.9

79.3
82.0
82.1

79.1
8l.1
83.7

83.4
83.3
83.0

82.9
62.7
83.0

83 .6
85.0
88.7

85«6
84.6
84.1

g4.8
83.6
8l.2

ANGLE,y DEG

8C

79.7
75.3
74.8

79.3
83,0
82.8

80.1
82.6
84.6

84 .6
85.1
8442

84,2
84 .5
8h.8

85 .b
87.7
90 .8

873
87.5
87.3

85.8
84,3
BE2.4

92

77.8
T4.9
75.4

80.1
84 .0
84.8

81.6
84,2
B546

85.9
8643
855

84 .9
85.5
865

86 9
869 .4
92.3

89.1
89.7
89.3

86.9
88.1
85.3

1G4
(SPL)

77.8
75.8
7646

8le4
84.5
86.1

82.3
85e2
86.2

87.2
8743
863

867
872
8¢8.0

88.4
$C.9
9.7

9C.8
91.5
906

8G.6
8%9.6
87.6

110
ON

78.3
76.4
79.6

82.9
8643
86.8

83.3
86.7
87.2

88.4
87.9
8742

88.C
88.3
89.8

90.4
93.0
98.5

92.8
93.6
G441

91.4
9i.4
89,1

120

78+6
78.0
80«5

84.2
86el
87.1

84.0
87.3
88.0

89.8
88.7
88e4

89e3
89.6
90.3

90.9
93.3
101.3

S4.4
4.4
S4.1

92.8
92.8
89.9

139

79.3
80.6
82.4

85.“
8743
87,1

84,6
87.6
88‘2

89.7
89.6
89.5

905
90'7
91.2

91,9
94,4
102.2

95.8
95,8
95.6

94 .8
93.1
90.7

140

45.7 METER RADIUS

81.0
809
83.9

864
87.5
87.3

85.1
871
88.1

88.4
88.6
883

88e5
88.0
88.7

89.4
S1.1
100.2

92.9
92.7
94,0

9049
92.1
88.7

150

82'5
83.8
85.3

87.3
88.5
87.0

85 '6
87.1
87.2

87.2
87.1
85.7

85.7
85.0
85.3

85.8
87.7
94 .5

88.4
88.2
903

87.6
87.3
85 .7

le0

83.5
84.8
865

87.2
86.7
86.0

8542
86.1
85.6

86a1
85.3
8,1

83.9
83.4
83.1

83.0
84.8
90.6

85.2
84.5
85.“

82.7
828
8C.6



TABLE II. - Concluded.

{d) 90 Percent of design speed.

FREQUENCY ANGLE, DEG
1z 20 33 43 5C 60 70 8a 90 iCco 110 120 130 140 150 160
1/3-0CTAVE BAND SOUND PRESSURE LEVELS (SPL) ON 45.7 METER RADIUS

5C 80s1 7741 794 §1.9 7846 8342 7849 8044 79.7 80e4 8la9 8245 8246 8342 8542 869
63 772 77.9 82.7 78¢1 774 TBa2 TBel 78,2 717.4 7942 799 81e7 83,7 8U.6 86.7 8845
80 BDet 8lelt TBeb Tbold 7649 77¢8 773 T846 TBal Blel B82¢3 83.7 8548 87«8 89.3 90.8
100 85.8 85.4 85.4 §3.4 B82.4 BlUHel B3.,4 B2.8 BU.4 BbslYh 8Tel 879 89.9 90.6 921 91.6
125 7.7 8846 8844 87.2 85, 86el4 8602 BT7,4 8747 8847 B89.6 90s3 917 9184 91.7 9046
160 87,1 86+9 B6.7 B€eb B85:9 B86e9 8647 88.4 88.7 8%.9 904 913 90,9 90.9 901 90.0
200 Bbelh BE49 86.1 83.7 8u4.l 8346 B8.,2 84,9 85,7 87«1 87.6 B88.5 88,9 89.4 B89.7 89.6
250 B4 .5 85.5 85,7 E%.2 B85.8 86¢3 8643 E8.0 8943 905 915 92.6 92.5 92.2 91.8 91.2
315 B4 .3 8545 86e7 87.8 88.0 88.5 89,0 89,8 90,5 91e5 922 929 92.7 923 91.3 90.4
4G Bhoeb BlUeb 85.6 8T7e3 BbH,6 8845 88,6 89.8 913 92.6 945 95,7 9%8.5 93.0 92.3 9l.8
508 84,6 85.1 £5.9 6.t 6T<d4 BBel4 894 90e6 93a9 9242 9341 U2 U9 92.9 92.2 90.8
630 §3.3 BU.6 84,9 B6s] B8648 8749 B%U 90.1 S04 G918 92.6 93.9 %49 93.4 91,1 90.0
800 82,8 83.3 B83.9 84+9 85.6 8Tl 89«1 90.1 90.4 G92.6 93.6 SGlU.7 95.8 936 91,1 89.8
10C0 81.9 82+9 8349 88,3 85.1 87«3 B8Ba3 8%9.6 90.8 926 9329 95.2 95.9 92.9 903 8942
125¢C 61.4 8241 531 E7.6 8Ue8 B86+48 8843 50.4 OGl.4 93,3 94,3 95,2 96.4 93,3 S0.3 88.3

1602 8lel 81ls9 2343 8345 8543 BT7.3 88.9 90.6 91.6 93.6 94,9 95.7 97.1 94,1 90.4 88.2
2000 81.5 B82.5 B83e8 6H8e3 6548 88¢3 89,1 91.3 93,0 98.3 9642 968 98+¢3 94.8 91.3 88.7
2500 8641 87.6 87.1 8743 87.6 88.8 90.6 93,0 95.3 97«1 99.1 100.6 1021 9746 983 90.2

3150 85.7 8647 b646 &£646 8T+l BBel 9046 9242 94,2 9662 9846 100.7 1024 99%.4 95.1 91.3
4goo B5.4 8549 85.9 85.0 Bbel B8Bse3 B89.6 92.0 94,1 96.0 97«5 98.9 99.8 9740 92+5 889
5C00 8740 88+9 890 £7.2 8642 87«3 88¢3 91.3 93e2 SUaT 9702 97¢3 97.7 95.8 92.4 B87.9
6300 B7,3 8748 88+42 B8beB BbHeD 8be? B892 90e2 91e5 9h4es2 95.7 9646 99.0 9543 917 86.8
8c00 8840 8847 688.7 B8Ba2Z Bbe3 BTa3 87.8 B8Be5 922 9348 95.0 9645 9645 95.5 90.5 86.7
10000 86.3 86e8 BBsl ET7.4 8541 8549 85,7 B648 89,6 91T 932 937 943 9243 8943 843

LT
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TABLE III. - NOISE OF QF-1A CONFIGURATION 70 (LONG INACTIVE STATOR,
HARD INLET WITH NO RINGS, INACTIVE EXHAUST DUCT)

[Data adjusted to standard day of 25° C and 70 percent relative humidity;
SPL re 2x1079 N/m2.]

(a) 60 Percent of design speed.

FREQUENCY ANGLE, DEG

10 20 33 43 S0 60 70 80 90 100 110 120 130 140
1/73-0CTAVE BAND SOUND PRESSURE LEVELS (SPL) ON 45.7 METER RADIUS

50 779 T5.7 T5.0 704 69¢7 6940 695 725 68.9 690 71le2 TCal 7Tle2 72.0
63 T7.9 78.5 8le2 T2.4 T1e5 TCel 68,5 T1.0 704 695 70.7 7T1.1 72.2 74.0
80 8343 Tlett T0e9 TC0eli 676 6Teld 668 6%9.6 67.9 68,9 70.9 2.0 7341 74.8
100 76¢8 7346 73,3 73.4 70e3 Tlel4 T0e6 TCe3 72¢3 73«1 73.6 T4.,0 7T5.4 76.6
125 77«1 T7e5 7541 75.3 7348 7242 T3e6 733 TS5 Theb T4eb6 T6eC Tbel 7606
160 TTeS T5¢7 T8.5 T8.9 73e2 T2¢5 725 T30 T3.2 7T3e2 7T4.C 75.3 74.5 75.4
200 7845 780 7542 73.8f T1le2 T0e2 6F4 699 69.9 TCe7 71.7 73.1 7T4.0 78.7
250 789 TE<3 7546 75.3 739 1346 Tleb T2e1 T2.9 751 75,9 Tbes4 7644 76,1
31% 797 TTe7 T645 Tbe7 THeZ T3eT T3¢0 T3.2 T3.7 Te3 T4.5 T5¢84 T5.8 7640
400 T9¢3 T7¢1 T7e¢6 T6e3 T5¢3 T3e& T2e8 T35 TheB T641 T7.5 T84 7841 77.3
500 T9e¢9 7849 177 7744 T6el T3e7 T30l 737 T3.9 T8.6 TSelt T6eB TTel 7762
630 793 TT7e9 TT7e6 T7¢8 T6el T73.8 776 73«6 TlHel 75,1 T75.9 77.4 78B.1 78.1
800 B0l TBe6 T9.6 TBa9 T6e9 7563 738 7349 T3.9 TE4 Tbeb 7845 T944 8043
1000 799 79.1 7848 7846 774l 78432 7249 736 7348 75,3 T7.1 78.7 79.6 8Co1l
1250 81.9 8142 8141 ECe3 T8e6 7547 Tuol T8.6 75,0 7663 7843 796 81.2 8lel
1600 90.6 90.9 89.7 &2.9 68.1 B8U.6 8lel 80.9 B80.6 6241 84,2 85.8 89.2 88.9
2000 94,6 9561 SUH.2 92.2 92.6 8849 85.2 §E4.9 85.1 86.4 88,1 89.8 93,1 92.9
2500 82+.8 8340 &HW3 B3I«T7 82.8 T943 T6e7 T6el T6s47 T840 BGe2 8leb §3.8 83.0
3150 84,7 88,7 BU4.8 &£5.2 BULO BCe7 T8e¢3 7743 T7.7 8Ce3 B8le7 83.9 66.5 83.8
4000 866 87,2 B87.C &8.4 B6.6 83,9 80.8 §G.3 80.0 80.5 88,0 85«1 B7.8 8%.8
5000 8241 B4a7 €545 8348 €25 T9e5 78.0 8B0e3 80,0 B2+e4%4 B8645 B6eJ 8647 BYeS
6300 BO0e8 82+.2 83.2 82.0 8347 T840 TT7e7 173 78,2 81,8 84,0 84,3 B88.8 8649
8000 798 B81lsS 82.C 8247 810 7845 76¢5 Td4a3 772 TBe6 8l.7 82.8 84«7 B8U.1
10000 TS e8 7945 8Lal B8LaS T79¢2 T6eB8 T3eb6 T245 TUeb 7645 79,5 BCa2 8241 8065

150

73.5
75.0
761

774
T6+8
75 .0

74.5
7643
753

753
7“.7
74.4

756
75 o4
7645

83.2
88.2
78.8

798
82.0
825

82.7
79.1
T7e2

160

8C.2
197
79.8

7845
77.8
76.8

75.6
75,3
T4a.1

73.9
73.3
728

736
73 .8
T35

T8e6
835
75.1

7549
7743
77.1

775
T4.7
72.0
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FREQUENCY

63
6C

100
125
160

240
25C
315

400
sac
633

800
1200
1250

16380
2700
2500

3150
40383
500¢C

£33C

An A
-

100352

8549
96 .0
9C.1

86 .2
90.6
87.3

Bbel
8Y4 ,9
83.4

33

£8.1
85.7
83458

ug

(b) 70 Percent of design speed.

5G

TABLE III. - Continued.

60

70

ANGLE, DEG

aa

80

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

71.9
71."’
1.4

77.5
82+1
76.2

16+ 3
7¢.3
79.2

792
8C.1
8Ce3

tlel
£1.4
82.3
8%.2
983
91.0

86.9
$2.7
£§7.8

876
£E6.9
85.9

73.2
72.4
72.6

7643
80.3
TE€.l4

75.1
75.3
775

78.3
79«4
78.8

7%.1
eC.0
80.9

84 .0
99.3
91.2

7145
7Ce ¢
7106

76.C
79.1
174

74.1
76.3
77.3

78.0
78.2
773

783
78.°2
78.6

8le7
97.3
88.9

83.4
91.2
84,8

85.6
84.C
82.5

71.5
719
11.9

75.5
18.6
77.6

T4.1
76.3
78.3

78 .0
7842
779

78.0
78.3
78.6

8043
93.0
85 IZ

81.7
86.2
82.6

84.4
8C.8
79.0

7242
72.2
11.6

7543
176
77.9

Tu.6
76.8
7842

79.2
78..4
17 .9

77.8
177
78.8

799
9C.7
64.1

€1.0
85.3
B4 45

8§34
80.3
78.2

73.2
7247
134

775
794
78.4

1544
783
79.7

81.0
79.9
79.9

80.0
T79.9
806

82.4
91.3
8546

83.5
86.4
85.1

85.3
84.5
82.0

100
(SPL)

74.5
7342
T48.6

78.0
79.6
7861

Tee3
79.3
79.5

82432
81s1
81."

8le6
8led
8l.8

82.9
91.7
866

8545
8645
8%.3

88.1
8%e3

2.2

110
ON

T4.5
4.9
75.9

783
80.6
79.6

779
80.7
8045

83.2
82.2
8343

83.0
83.“
83.9

85.“’
94,1
88.4

86.5
89.4
88.27

90.3
88.4
86.0

120

75.0
75.5
77.3

79.4
82.0
79.8

78,7
80.9
8l.1

83.1
82.5
83.0

83e5
83.5
Bl.b

85.5
9“.1
8845

87.3
90.1
87.1

89.4
88.2
8545

130

7665
17.1
79.3

8l.l
82.1
80 .4

9.4
81.5
81.2

83.2
83."
84.3

84.8
84 .5
85.8

87.8
97.7
91.“

89.4
91.8
88.3

92.4
89.0
87.3

140

45.7 METER RADIUS

177
78.4
8061

81.3
8244
802

719.6
80.7
8045

8l.7
82.4
83.1

8343
82.7
83.1

84,2
9645
89.0

8542
8844
855

87.3
86.7
83.8

150

79.4
80.1
8l.6

83.0
83.1
8047

79.6
80.0
79.7

80.3
7949
79.3

795
79.0
79.1

801
90.7
85.1

80.9
83.9
82.5

83.4
81.7
80.5

160

82.6
83,3
83.8

82.7
82.3
80.5

79.8
80.7
7847

79.9
79.1
78,8

79.2
78.4
78.0

78.7
86.9
82.5

783
8l.0
7943

7%9.9
79 4
T6.9
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TABLE III. - Continued.

(c) 80 Percent of design speed.

FREQUENCY ANGLE, DEfG

1C 3C 43 50 6C 70 80 92 1c0 110 120 130 140 153 160
1/3-0CTAVE BAND SOUND PRESSURE LEVELS (SPLY ON #5.7 METER RADIUS

™~
(]

50 94 .2 TB.B 79.7 &GCe3 B82.8 T9«8 81.5 7T5.3 79.2 7848 77.C 7T8.9 80.3 B81.5 82.0 97.0
63 107.6 82.5 61.8 7841 7T4el 738 73.3 73.3 74,6 T5.1 76.3 7T8.7 83.8 B82.3 B8U4.1 9645
80 84,2 774 THa5 T73e8 T3.7 71344 Thalh Tl 7642 1742 79«5 8lel 82.5 BU.5 86«5 9ba1
100 82.0 80,0 79.7 79.3 7T18.0 78.2 18.7 7T8.9 87,7 81.2 B82.2 B83.1 B84.5 86«7 86.5 93.9
125 84.8 83.3 82.6 61.8 81.1 BCa5 81el 81e28 B82.8 83s1 84.5 847 86,0 8645 8643 9245
160 83.8 82.8 £81+5 B81.5 81.C 81,0 81,3 &2.3 82,3 83+2 B83.5 84,8 84.3 85.5 85,3 09l.4
200 84,6 8.6 8leb 1943 T9.5 79,1 79.0 79.8 80,5 8l.6 82.8 BU.,]1 BU.8 ©ES«6 85.6 9Lt
250 84 .3 B82.5 81,0 8l1.6 B81.,8 82.1 82.6 23,6 B85.,C 86.3 87.3 88.0 88,0 873 B8b6.5 89.8
315 84,5 82,5 82.1 83.3 83.0 B83.3 83.5 BU.6 85.5 Bb.b 87«5 8842 89.0 88.1 87.1 8B.5
400 84,8 82.3 B82.7 52.7 B82.5 B3.7 BULS B5.2 B86+3 B88.0 89.2 89.9 90.0 8B.8 873 87,7
500 86.1 84,0 83.5 83.3 83,5 83,5 8H,3 ES5.1 B86.1 BTl BB.3 8%.4 90.0 89.6 B86.6 8645
630 88.5 B3.7 83.5 83.7 B84.4 83.2 BU.2 85,0 85,9 86,7 88.5 89.6 92.5 89.5 85.5 85.6
8GO0 85.6 B4.3 84,4 85.6 85,1 Bu4,1 B4.4 6A4,8 85,9 87.4 89.1 B85.7 0.6 8%.4 B85.4 85.1
100G 85.5 B84e¢3 85.] 85.2 B8U.8 3.5 64,5 B4.8 85.8 87¢3 BY.0 90e1 90.3 89«0 BS5.C 84.2
1250 85.7 B5.1 85,9 85.6 85.7 83.9 84,6 85,2 B6.6 6749 B9.7 90.3 91.2 B88.7 85.6 8346
1600 8648 B6+5 BT7e3 8T7e2 8742 B85.5 85.2 86.0 87,7 68.3 9Ce7 91.3 92.2 89.0 85.7 B83.6
2000 9042 91.2 9246 93.1 9249 9l.l4 88,9 B88B.6 89,6 967 929 93.3 94.1 9F1le1l 8746 85.3
2500 9843 100.1 102.6 104e1 10344 1023 9946 S6e1 988 95.9 97.3 G687 9%.4 97.8 93.8 91,2
3150 88.6 89,1 B89.4 90.2 89.9 87.9 B7.4 87.3 89.3 91.1 92.1 Gu4.1 94.9 92,1 8T7.8 85.0
4000 88.3 89,6 90«0 S1.0 90.0 8748 86.8 ET.6 894 9C0e2 9343 9348 98T 920 87+6 8he5
5000 9048 GG.1 9546 97+6 96.8 948 91,0 6E9.8 89,8 9Ce3 9341 93,4 93+3 92.0 89«3 85.1
6300 86.6 8844 9J.4 SC.1 89,1 87.1 87.1 B86.6 8T8 89.6 91.C 90.9 93.8 9Ce1 8643 8246
830¢C 869 BB.9 90.4 S2.3 90.9 B89.4 B87.3 85,7 88.4 B89.4 91.6 92.1 92.2 9C.9 B86.3 B3.3
10000 83.4 B87.6 B8.6 90.3 88,2 BT.1 55,1 B4.4 B6.6 B87.8 90.5 90.6 90.9 8E€.8 B5.4 82.2



1¢

FREQUENCY

55
63
80

168
12%
16C

233
250
315

93.7
187 .4
84 .8

8643
€7 .3
87.2

87.5%
86 .9
88 .4

89.32
89.7
68.1

89,1
89.3
89.6

93 .1
91.0
101.5

230

32

88a.7
89.C
€74

68.9
8943
89,2

Y36
9245
104,.2

9.5
92.3
97.5

92.9
3.3

97«8

4G

1/3-0CYAVE BAND SCUND PRESSUPE LEVELS

£3.7
7649
7540

£2.8
§6.3
ECe

€345
EEe2
887

8?‘5
89.2
E&el

8849
89.3
89.6

SC.4
9247
1CS.3

552
52.1
972

EY
Y4 .8
9145

(d) 90 Percent of design speed.

5C

78.2
75.9
75.3

365
8§62
£9.4

9045
9C.2
87.9

8846
89.5
89,8

93.1
920
C3.8

9643
91.8
9547

9146
93.3
9.3

TABLE III. - Concluded.

6N

8U4.5
764
76. 5

75

79.3C
76 .4
77.0

6248
85.3
8645

83,3
87.4
88.4

90.7
90.7
89 .4

89 .4
89.5
89.8

90.1
913
99.8

$5.2
900
91.7

ANGLE

8

79.C
7742
78.3

83.5
£645
86.5

£4.0
684
89 .4

91.7
92.0
914

90.9
90.8
91.6

92.1
93.2
9845

G52
93.6
93.9

51.6
50.3
£9.1

92

837
17.2
83.0

84.8
87.8
87.5

8543
93.2
93 .9

92.5
92.0
914

90.9
91.5
92.3

92.9
94 .2
98.0

95.8
94.8
93.7

92.2
93.0
91.1

DEG

1co
(SPL)

8242
7844
81.3

86.3
88e¢3
8842

86.8
91.2
92.2

93.0
92.5
92.4

9249
92.3
9243

933
94,2
97.5

96.8
94,8
94,2

94,4

110
ON

83.5
80.2
82.8

873
89.C
88.7

87.8
92.2
93.2

94,5
93.7
93.9

94,1
94,3
95.1

964
97.4
99.8

9843
98.1
97.7

95.9
9643
94.6

120

884.2
8l.7
84,0

88.3
89.8
89.7

88.3
9‘.7
92.0

94,2
94.2
94.1

S4.1
94.3
94.9

96.1
97.2
100.3

99.5
98.6
97.0

96e0
95.9
93.9

130

82.7
83.7
56 .0

89.3
90.8
8%9.5

89.3
92.2
927

93.7
94.7
95.6

95.9
95.8
9643

97 .4
98.7
101.3

100.8
99.3
972

97.9
9643
94.8

140

45.7 METER RADIUS

85.0
85.4
88 .5

90.3
90.8
89.5

89.5
91.7
92.2

9247
93.0
93.1

92.9
9243
923

93.4
93.9
97.8

9745
963
9449

9.4
94 .8
92.6

150

86.0
87.2
89.5

91.5
91.0
89.0

90.3
91.2
91.4

92.2
9245
91.9

91.1
90.0
90.3

90.6
S1.4
94,3

93.3
91.3
91.9

90.4
90.0
89.5

160

91.9
94.8
3.4

93.4
914
90‘“

89.4
91.3
90.1

90.6
906
89.8

89.5
88.7
88.2

88,5
89.1
90.9

90.2
88.5
87.9

8604
86.5
84.9



(44

FREQUENCY

50
63
80

100
125
160

200
250
31%

400
500
630

830
1000
1250

1600
203040
2500

3150
4000
5000

6300
8000
10600

10

81.0
80.5
17.9

17.5
76 .0
75 .3

75,3
76 .4
78.4

77.6
78.1
17.9

78 .0
78.1
79 «6

87 .4
91 .6
80 .5

81.8
84 .0
78.6

77 .8
75 of
71.7

TABLE IV. - NOISE OF QF-1A CONFIGURATION 71 (INACTIVE 3/4-LENGTH STATOR,

20

70.7
71.6
703

73.3
74.8
75 .6

77.2
78 .4
78.8

7846
79.5
79.1

79.7
80.1
82.1

89.4
94 .0
83 .7

85.0
87.3
84.4

82.2
81.9
79.0

HARD INLET WITH NO RINGS, INACTIVE EXHAUST DUCT)

SPL re 2x107° N/mz.]

33

40

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

735
730
7C.9

73.0
75.0
T4.1

12.8
Th7
766

76.6
77.3
78.1

8C.0
79.6
81.0

88.4
93.0
8443

86.0
89.3
84.8

83.2
83.6
82.1

50

73.0
73.5
71.“

72.0
73.8
72.6

70.8
73.4
7543

7449
75.3
75.7

775
76.9
78.4

87.9
93.0
82.7

84.3
87.5
82.7

80.7
8l.6
794

60

72.2
723
7C.3

13.0
73.3
7361

71.0
T4l
74,4

4.2
T4.1
Tuel

16.C
75.1
763

84.6
90.3
80.C

81.0
84.8
79.5

7842
78.7
76-6

70

730
725
72.1

T3
T <6
72.8

70 .8
7249
73.8

73.9
736
73.4

74.8
73.7
7445

804
85.3
7642

78.0
80.0
T4.9

752
73.9
71.7

ANGLE, DEG

80

70.7
72.0
69.4

12.0
73.1
73.5

7C0.3
12.7
13.6

74,2
74 .0
T4k

T4 .8
.2
75 .5

80,1
84,1
763

77 .0
18 .7
75.8

73.7
71.9
7C.1

90

70.8
71.0
69.4

T2.0
74.3
735

71.5
7346
IARY

75.2
7541
751

75.3
T4.7
761

80.2
84,.8
777

78.0
78.7
7648

T4 ,3
74.4
71.7

{a) 60 Percent of design speed.

100
(SPL)

T3.5
73.0
12.6

75.0
76.5
T4.0

7247
75.9
75.8

77.1
T6e5
76+ 6

76.8
1646
77.8

82.2
86.6
797

8l.6
61.3
783

78.0
7165
Th.4

110
ON

13.C
712.¢8
T2.6

4.1
7645
7446

732
767
7646

776
76.8
776

77.8
78.2
79.6

8447
89.1
8l.8

82.8
84,7
82«1

80.C
79.q
77.6

[Data adjusted to standard day of 25% C and 70 percent relative humidity;

120

73.8
73.6
73.9

76."
7645
7549

T4e2
77.3
767

7843
17«6
783

78.8
793
80.2

86.7
906
83.0

84.4
865
82'6

8G.7
8Ce9
7846

13g

13.7
73.5
74.9

7648
77.5
75 .0

76 .2
78.2
T7.4

79.1
79.5
80.1

81.0
8l.l
82.6

88.9
93.8
8543

87.0
8.8
84,3

84,5
82.4
80.9

140

45,7 METER RADIUS

8C.0
18.8
78.8

79.3
79'0
77.6

16.7
7841
77.8

7846
79.3
80.1

81.3
80.7
82.0

8742
91.8
83.5

8“.8
8648
8246

81.0
81l.1
7845

150

7845
T7.1
77.8

78,5
78.3
76,8

76.3
7649
7549

1649
76.1
764

T6e7
76.9
78.3

83.2
8843
79 .8

830.3
82.3
79 .6

17.7
762
75.1

le0

80.7
80a4
79.8

BC.D
78.5
767

75.7
75.8
Theb

753
73.7
74 .0

73.9
T3.4
137

78.8
837
The3

75.1
76.9
12.7

73.0
0.6
695



€¢

FREQUENCY

5C
63
80

130
125
160

20C
250
315

4g00o
530
630

8Q¢C
100C
1253

1600
2000
2500

315C
4000
SC00

63LC
8CTC
1000¢C

767
74 .8
75.4

78 o4
81.6
ea .u

B30 .2
79.7
£E0.4

79.3
80.9
79 .8

£3.2
83 .2
80.9

8249
92.2
86.2

82 .5
85.2
8046

61.3
776
T4 .6

33

86.2
58.C
91.5

86 .5
91.2
8846

£0.8
86l
8h.6

40

1/73-0CTAVE BAND SOCUND PRESSURE LEVELS

LS

717
71.3
73.4

76.3
8l.8
T84

7647
78.2
79.4

79.1
81l.1
8C.5

81lq
82.0
82.2

£€5.0
99,5
92.4

87.5
92.8
€7.7

86.6
€5.8
84.3

TABLE IV. - Continued.

(b) 70 Percent of design speed.

65

71346
73.1
73.2

768
78.3
78.1

75.C
78.1
7845

79.3
79.2
78.8

792
795
79+6

81.8
9¢€.0
88.9

83.7
89.8
84,7

84.,.¢
638
82.5

7C

7649
7601
73.7

76.8
80.1
79.1

76.0
781
78.9

794
79.2
79.0

792
78.5
79.1

8C.1
91.9
8h .5

81.4
85.4
80.4

82.3
79.6
778

ANGLE, DEG

80

15.7
74.0
73.9

76.3
78 .6
77.8

75 .8
79.2
79.2

tCel
80.4
79.5

79.9
8C.0
80 .2

8.6
90.8
84,9

81.9
84.8
81.2

90

T4.4
72.8
72.7

17.1
80.0
79.3

76.3
79.9
79.9

83.9
B0.9
80.2

80.4
80.5
61.2

82.4
90 .D
84.7

83.2
84.8
82.6

60.8
80 .6
78.3

1CO
{SPL)

74.6
733
72.9

77.6
81l.1
79.1

77.0
81.7
8l.2

82.9
82.4
82.0

82.2
82.2
82.4

83.2
91.0
86.2

85.9
8601
8442

83.9
82.6
8Ce 4

110
ON

75.7
751
7601

7843
81.5
79.9

71842
81.9
8l.4

83.3
82.4
B2.2

8245
82.9
83.4

84.7
934
88.2

86.2
89.5
86.9

85.“
84.4
83.0

120

74.8
1442
T6.7

79.5
8246
80e2

7847
83.2
8246

83.7
83.7
83.9

84.1
84,8
85.2

86.3
95.0
90.0

8843
907
87.7

86.6
86.1
84.4

130

17.1
17.8
79.1

81.6
8245
80.6

80.8
82 .7
82.2

83.8
84.1
84.7

85.2
8“ .9
85.9

87.2
97.0
91.4

89.5
91.6
87.9

89.1

866
84.8

140

45.7 METER RADIUS

78+ 4
1846
80.1

82.3
82.1%
80.8

80.3
82.1
82.0

82."
82.9
84.0

84.2
83.5
84.1

84.9
9669
90.2

8649
89.“
86.7

85.8
8543
82.8

150

79.2
80.6
81 .7

83.1
83.3
80.8

80.3
81l.1
80 .“

80.8
80.6
80«2

79.9
79.7
80.1

807
90.9
85.4

8145
84,3
827

80.9
79.8
79.0

160

83.0
82.7
83.8

83.5
82.5
80.7

799
803
793

796
7846
T84

7846
777
773

773
8543
81.3

7845
79.9
769

776
75.0
The2



44

FREQUENCY

50
63
80

10¢C
125
160

200
250
315

400
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

630C
8Ca0
10000

1C

82.8
74.2
75 .9

80.7
82 .8
81 .4

82 .8
82.0
82 .q

82.3
83.2
82 .8

83.2

82 .8
83.1

84 .2
87 .2
95 .3

85.9
85 .4
87.0

83.1
82.6
78 7

20

76 '6
757
17 .6

81.2
85.3
83.2

84 .6
83.3
83.2

83.3
84.6
4.8

85 .4

8545
86.1

86.9
91.1
99.9

89.9
90.2
S4.1

88.9
89.7
88 .0

33

€1.3
8l.6
Ta.l

€3.8
84.8
83.2

21.8
81.8
83.1

8343
83.9
84.0

BS. 14
8§5.1
85.4

8744
91.7
101.8

89.5
89.7
95.3

95.2
$C.3
£8.3

43

5C

TABLE IV. - Continued.

(c) 80 Percent of design speed.

eC

7C

ANGLE, DEG

8l

92

173-0CTAVE BAND SOUND PRESSURE LEVELS

EC3
732
724

19.2
S4e8
82.9

8C a5
§2.7
Bl .Y

63.0
84 .9
§u.8

86.1
85.6
863

87.7
93.2
104.9

91.5
92.1
98.5

0 0 w0
QN0
L] L] *

82.5
732
7341

78.2
81.1
2149

8C.6
8342
84 .6

83.7
85.1
84.5

85.7

85.1
86.3

87.4
93.2
104 .4

91.0
90.7
97.0

88,9
514
88.4

8045
752
7542

ECa2
8.8
83.6

81.C
4.7
849

85.7
85.9
85.0

8%5.6
84.6
88.9

86.2
931.6
103.3

88.9
884
9543

8840
9C.9
87.9

£E0.8
4.7
Tu.9

19.7
83.3
83.7

81l.1
85.0
85.4

8643
87.1
85.8

86 .b
8545
85.6

8642
8849
99.1

88.2
86.9
90.1

864
87.0
84,3

78 .5
75 ot
75.1

79.3
£3.C
84,7

51.8
85.8
866

87.2
87.9
E6e5

8647
8643
86 .9

86.8
89.0
96.1

88.4
88 .4
89 .6

85.9
85 .2
64,0

78‘5
75.7
75.9

E1e3
8".5
8u4.7

82.1
873
87.4

88 .3
8.7
880

87 .7
87.8
88.6

89.3
914
95.9

90+2
90.7
90.8

87.9
88 .7
85.8

1Cgo
(SPL)

8C.0
7€ 6
17.7

110
OoN

80.1
17.9
79.9

832
87.C
85.9

84.5
88.8
89.9

90.7
89.9
89.5

89.9
90.1
9[}.“

91.3
93.9
98.5

93.6
94,4
94,3

91.9
91.5
90.3

120

8la6
78.8
80.2

84,1
86.7
8642

84,6
88.9
89.6

90‘6
89.8
9D.3

9045
S0.7
91.2

92.1
94,1
99.4

95.0
4,9
9".3

917
92.0
8%9.7

132

80.5
80.1
82‘2

85.3
87.1
85.7

6646
88.8
89.4

902
90.2
90.7

91.2

91.1
91.9

93.2
95.0
101.1

96.6
960
4.5

94 .8
92.6
91.3

140

45.7 METER RADIUS

82.0
62.1
8U.4

87.3
587

89.2
9Ce2
89.2

89.9
89.0
69.“

90.7
91.9
97.5

93.4
93.0
9246

9C.6
91.2
88.4

150

83.3
83.6
85.7

88.0
88.1
85.4

87.5
88.5
BTl

87.8
87.9
8645

86.6

85.6
85.6

8643
87.5
$2.8

87.9
88.1
89.3

86.2
86.3
84.8

160

93.4
92.9
9246

92.2
90.9
89.0

88.0
87.9
86.8

87.4
869
85.4

85.3

84.7
83.7

83.7
85.1
9C.4

84.8
8“.2
83.“

83.4
8l.7
80.“



114

FRECUENCY

50
63
80

120
125
160

23cC
25C
315

4G0
500
630

800
1033
1250

1603
2CQ70
25030

3153
4200
5C00

6330
8230
10702

14

78 .2
7545
7844

8247
E4 .7
85.,C

8644
84,8
85.C

85.9
86 .9
8547

85.7
86 .q
8641

86 .6
ba '2
96.1

92 .4
87.1
88.1

86.1
83.8
80.6

76 .9
T6.4
78 .6

8.1
86.7
8643

86.7
85 .9
86.5

87.3
88.1
87.2

88.3
88.6
8.6

88 .8
91.2
100.7

96 .6
91.8
95.5

91.7
91.5
89.3

32

83,1
86.1
86.C

84,4
85.2
87.3

89.8
£88.3
87.5

8§8.7
&84
88.6

89.6
91.7
1G2.4

97.7
91.5
9b.3

40

£1.7
7647
Teet

Bcae2
£5.2
85.

=

4.1
85.6
t8.2

6E9
6849
88427

9C.0
8G.8
£§9.5

8§9.8
92.0
104.1

99.2
5248
96.3

(d) 90 Percent of design speed.

50

79.7
T6e4
75.7

€2.1
a5.1
85.9

84,4
8646
89.0

903
%0.8
8845

89.3
89.6
89.8

93.6
925
104.1

99.4
9243
9640

92.6
93.5
9C ekt

TABLE IV. - Concluded.

60

82.5
76. 6
7649

83.9
86.2
e7.C

88.1
87.3
89.C

89.8
9C.t
8849

897
89.4
89.6

89.5
90e8
102.1

97.4
91.0
4.0

91.4
92.4
896

15

7847
T7.1
17.2

83.6
85.2
86.9

83.9
88.3
89.3

93.1
904
9300

90 .5
89.9
950.1

93.3
90.8
9% .4

95.7
51.3
91.8

ANGLE .

80

785
76 .4
7176

£2.9
8649
87.5

85.1
89.3
930

90.9
90.8
97.9

91.2
901.9
91.9

91.6
92 «5
95.7

93,9
93.C
9243

9C .9
89 .4
88.3

30

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

75.2
7649
78.6

85.1
&7.2
88.7

86.1
93.8
91.3

92.1
92.4
91.9

92.2
92.3
925

93.1
94,3
96.5

95.1
9446
94.1

92 .4
92.7
90.5

DEG

1Co
(SPL)

8G.2
78.6
8C.6

85e 6
87.6
8B.9

86.7
91.6
9242

93.6
92.8
93.0

93.5
93.1
93.5

93.8
94.8
$8.2

97.6
95.6
94,8

9541
93.5
92.5

110
aN

81.“
80.9
83.2

871
89.4
89.0

8847
92.4
93.5

95.1
93.9
94.0

94,5
9“.6
95.0

95.8
97.0
99.0

98.1
98.3
97«6

95.9
95.7
9“.3

120

8248
81l.5
84.0

88,2
903
90.3

89.0
22.9
93.3

95.5
95.0
95.3

95.4
95.4
95.9

S6.4
97.“
100.7

130

82.7
83.7
85.7

89.1
90.7
89.7

90.7
93.1
93.2

9"-&
94 .9
95.5

95.5
95.8
96.5

97.8
98 .6
101.9

101.1
99.5
97.1

98 .4
96.5
95.1

140

45,7 METER RADIUS

83.2
84,9
88.1

90.1
$0.6
9C.0

907
926
92.5

93e1
934
92.9

93.0
92.3
926

93.5
S8.3
97.2

97.8
96.0
G4 a6

94,3
94.5
9243

150

85.2
B646
89 .4

91.4
92.4
89.5

90.9
92.6
91,7

92.4
924
91.2

90.8
90.1
89.8

90.6
91.3
93.7

93.6
920
92.5

90.8
90.2
89.1

160

87.6
88.6
91.3

92.6
90.5
88.8

89.1
91.6
91.2

91.3
91.3
9C.8

9C.5
89.3
88.3

8B.5
889
9l.1

90.7
88.6
87.3

88.3
86.1
856



9¢

FREQUENCY

160C

2500

3150
4230
5700

63CC
§CCC
10coa

1C

TABLE V. - NOISE OF QF-1A CONFIGURATION 72 (LONG INACTIVE STATORS,

65,8
68,5
6746

12,1
75.8
7“ .8

76.0
76 .8
T16.7

75.2
77.3
17.0

TR.2
T8.7
81.5

89.8
93.8
84 .G

86.5
69 .4
8643

€3.7
53.8
81.7

INACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT)

[Data adjusted to standard day of 25° C and 70 percent relative humidity;

SPL re 2x107° N/m?]

33

40

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

67.5
6%.3
65.8

71.8
741
7361

71.3
73.3
Thae

73.2
7346
74.9

75.7
T6.4
78.0

LEWb
91.6
8248

§C.7
8B.9
85.5

50

6643
675
653

7C.8
71.8
72.8

753
71.3
727

72.0
72+6
72.7

735
T4.2
76'8

84.6
8848
80‘3

(a) 60 Percent of design speed.

60

67.2
6843
65.8

68.6
72.1
71.8

69.0
7C.5
71.7

71.C
713
71.C

72.C
72.17
T8.2

87.2
92.3
773

8Ce2
82.9
79.3

7843
7945
77.9

70

665
67.0
6543

6%.1
72 .8
72.3

68.8
71.0
72.7

71.5
71.8
71.5

71.7
71.7
72 .6

81.8
86.3
T4.8

77.2
78 .4
74.8

74.8
1367
T1.7

ANGLE, DEG

80

675
67.3
65.6

70.3
71.8
72.6

69.3
71.9
72 .7

71.5
72-3
72.5

1242
71.9
73.3

79.6
8346
7‘..8

76.7
78.4
75.0

72.7
71.5
.2

90

68,3
67.8
6643

T1.1
73.1
733

69 .8
72.0
13.2

73.7
T30
73.2

73.2
73.4
74,6

80.6
84.1
76«8

78.7
19.9
77.3

75.2
76.0
T34

100
(SPL)

69.0
68.0
68.3

7246
78,1
73.6

71.C
74.3
T4.2

75.2
T4.8
T4 7

15.2
15.2
76 .6

81.3
8€.3
T8e 3

81.0
81l.1
78.8

78 .0
T6e?
Tu.7

110
ON

68.3
68.3
70.1

736
Th.8
74.3

7243
753
TS5

76.5
Tha6
75.2

76.2
7647
7846

85.1
88.8
80.3

8342
84.7
83.0

80.2
80.C
78.0

120

13g

140

45.7 METER RADIUS

6%9.3
70.0
12.3

T4.1
75.8
75.3

73.0
765
75.5

17.7
763
76.5

78.2
787
79.8

86.3
89.6
82.3

85,5
86.7
83.1

82.3
81.9
7%9.8

70.8
70.8
73.8

75.1
74.8
75.3

1“ .3
765
76.0

78.5
76.6
77.5

79.0
79 .“
Bl.2

$1.1
94 .8
B4.3

87 -2
89.2
85.8

84,2
84.8
82.2

7240
72.8
Tue.8

763
76.8
7643

T4.3
75.8
75.5

7645
76+6
772

795
789
80.7

89.8
4.3
8243

85.7
884
84.0

83.0
8245
199

150

7245
74.5
763

773
77.3
75.8

T4.5
75.8
755

75.5
743
T4e5

75.0
Thel
766

833
89.1
7843

8045
82.8
81.3

787
7845
T7e2

160

T4e2
TSel
T67

T7.2
802
T6e2

T4.7
The7
78.1

73.6
T2.7
72.9

73.1
73«1
732

80.2
8640
T4 2

762
7846
7545

73.5
736
Tle6



Le

TABLE V. - Continued.

(b) 70 Percent of design speed.

FREQUENCY ANGLE, DEG
10 20 30 40 50 60 70 80 90 lco 110 120 130 140 150 160
1/3-0CTAVE BAND SOUND PRESSURE LEVELS (SPL) ON 45,7 METER RADIUS

50 T3¢9 T0el 7246 724 Tloli Tl1a6 T2e1 7249 7246 T73e8 T3¢l THe9 T6el T7.1 7846 7947
63 708 7240 708 71e3 698 698 70.5 703 703 7240 73.0 74,5 77.C 78.3 795 8Ce7
8o T6el 7649 73.4 70.9 70.4 7Tl.8 T2.4 72,4 T2e4 T73.9 T8e8 771 79.4 8Le4 82.1 82.8

100 784 78.9 T8.1 T6.9 T3.4 T5.4 T4.6 Thaett 75.9 7T7.4 7841 79,9 81.1 81,9 82.6 83.0
125 79.3 B0.1 8048 B0«3 77.6 77.8 7841 T7e¢1 78+8 79.6 80e6 82e1 821 8203 8346 8242
160 79.6 T9.4 78.6 TTe9 Toelh T6.9 774 7741 T8B.9 79,4 79.9 81l.1 81.6 81.9 8l.1 8l.2

200 7849 T9.9 77l 7He9 Thel Tleb Tl 74,9 TS84 TEelh 7746 T8.6 794 79,9 8044 79.8
250 786 7946 T6al 76.3 Thel THe8 75,3 75.8 77.1 79.1 80.1 Bl.1 81.8 8C.8 B8l.l 80.2
315 TBe5 T9¢3 7745 7745 763 7T7.0 77.8 78.3 78.8 80.0 80.3 81l.3 61.0 81.0 80.3 79.7
400 T8e2 T84T T9.0 7745 T640 T6e2 T6oT T7.0 7942 B8CeT7 82.2 B83.0 83.5 81l.7 80.2 78,9
500 7846 79+8 T8e3 77,3 T6el T75.8 7648 TT7.8 78¢3 80el B80e3 B8le3 B82¢8 823 80s1 7845

630 787 79a7 T8¢2 7742 7642 15.4 762 772 78,2 T9.7 80.4 8le# 5249 B82.7 7T9.2 7843

800 78.8 B80.0 790 78.0 7T6e3 T6.0 7645 77.3 78.3 80,3 81.8 B83.3 83.8 83.3 79.5 78.2
1000 79.2 B80e7 79¢7 78¢7 77.0 T6e2 T6.5 TTe2 T8¢T7 8Dl Ble2 B83¢0 84e5 8245 7942 7746
1250 81e3 B2¢6 B8l.6 6643 78.3 77«1 7648 TT7e.8 T9«6 B8Lue3 8246 B83.6 85.3 83.3 7T9.6 TT.4

1600 83.1 B85.1 84,2 B3.2 81e5 79«3 78.6 79.3 80.8 81.8 B8u4.6 85.1 87.2 84,5 80.3 78.0
2000 93.0 95.3 96.0 92,0 98.8 90.5 88.5 87«3 88.3 9C.8 94,5 98,5 990 96.8 905 B6e7?
2500 85.3 8B8.6 B88.]1 88.8 B86.1 82.8 8l.1 &l.1 82,8 B84.6 87,3 87«9 90.8 88.6 B8H.6 81l.0

3150 83.7 86.7 B86.5 B86.0 84.5 82.0 80.5 80.0 82.7 84.7 86.2 88,0 8%9.0 B6.2 82.0 78.2

4000 8742 91.6 91e6 92.6 91.4 B8B.3 82.9 6E8.1 BH.T 85,9 903 91.2 93.3 9Ceb B6e6 82.0
5000 82.6 87.9 88.4 87.6 85.9 82.9 79,4 56Coli 81le9 B83.4 87.1 87.0 89.1 86.9 83.9 179.6
6300 83.5 87.2 B88.2 88.5 8642 B8H.5 81.7 T78.9 80.9 83.7 B85.9 87¢8 89.2 B87.0 82.4 77.7
8000 81.5 86.5 8648 B7.5 85.5 83.8 79,8 77.8 B81.3 £2.3 B8U4.5 B86.9 88.8 86.0 8leS 7748

10000 78.7 8545 B6e8 B7a0 8448 BZ2.5 18,2 76.0 7T9.0 8C.5 B83.3 BU.6 86.5 84.0 81.C 75.8



8¢

FREQUENCY

100
125
160

20¢C
280C
315

ugo
S0C
630

800
1C0¢C
1250

16C0
2000
2500

3150
40003
50C0

6320
8000
15000

613
72486
76 o4

£l.1
£4 .1
£2 .8

828
80 .8
80.3

bl .3
82 .4
82 .2

81.0
81.7
82 .6

83 .8
86‘3
oY .2

85.5
8644
87«4

85.5
84 .8
8242

2G

75 '6
Tha8
77.1

81.6
85 .4
84.1

83 .4
82.3
82.0

81.6
82.9
82.7

82.8
83.2
84 .6

86.1
89.3
97 .9

88.7
90.1
93.6

89.5
97.1
8843

75
S

77.8
73.8
74,9

8C.©
65,1
83.6

81.6
81.0
82.C

8] '8
82.5
81.9

83'0
6§3.0
84,6

£6.3
89.3
99 .4

88.7
9C .9
95 .4

9.2
T8

89,3

40

5C

TABLE V. - Continued,

(c) 80 Percent of design speed.

6C

70

ANGLE, DEG

8C

9C

1/73-0CTAVE BAND SOUND PRESSURE LEVELS

7849
81.9
€1e3

8J.1
80.3
8245

81.8
82.9
81.7

82.0
82,2
82.1

84,3
88.6
98.1

87.2
6849
93.9

88.2
89.6
68,3

61.6
13.3
73.9

T18.9
8.9
£2.6

79 .4
Bl.0
83.8

£3.6
83.9
83.2

83.C
83.C
83.3

84.3
8643
93.2

86.0
85.4
87.1

85.3
8543
83.1

16+ 6
73.6
74,1

18 o4
&2 .4
83.6

79 .9
62.8
84,5

£3.6
84 .6
83.7

€345
E“ .2
84,3

85.1
87.3
91.9

86 .5
86 .9
87.1

&4 ,3
8345

79.1
The3
74,9

79.6
82.6
84,1

81.4
84.3
8543

86.1
85.9
4.7

85.0
85.5
85.8

86.8
89.8
92.9

88.7
89 .5
88.3

86.8
87.3
8541

1G0
(SPL)

79.1
74.8
179

81.9
8hal
85.1

82«6
86.0
87.0

873
86.9
86. 4

87.0
87.2
87.3

87.8
SC.8
F4.G

9C.7
502
6%9.9

89.32
88.3
8€.3

110
oN

78.1
76.8
19.6

83.1
86.4
85.6

83.1
87.3
87.3

89.1
87.6
877

88.C
88.5
89.3

90.1
93.1
95.9

92.2
83.1
93.1

908
90.5
88.8

120

79.6
78.1
80.9

83'6
B6.9
86,8

84.4
88.0
88.3

90.1
88.9
8845

89.3
8%9.7
90.3

90.6
93.3
99.7

93.8
94,3
938

92.6
922
9C.0

13p

80.6
6§1.1
82.4

86.1
87.1
86.3

85.1
8T.5
88.8

89.8
89.9
89.4

903
90.5
91.3

92.3
9‘{-8
101.2

$5.7
96.1
95.8

93.8
9“ .0
92.1

140

45,7 METER RADIUS

8le3
8l.1
84.1

866
B7.9
8643

85.4
87.8
88.5

88.8
89.4
88.7

89.0
88.2
6803

89.3
91.6
101.2

925
92.9
92.9

91.3
92.0
89.0

150

8243
83.3
85«6

86.9
87.9
86.1

85.6
87.8
87.0

87.8
87.4
85.4

850
85.0
84 .6

85.6
87.3
92.7

88.0
88.1
89.6

86.8
86.8
85.6

160

83.0
85.2
86.5

8745
86.5
8642

85.3
86.9
8642

86.7
86.0
85,1

84h.6
83.6
83.0

83.2
84.5
89.3

84,2
88.6
84.8

82.0
8246
80.4



6¢

FREQUENCY

50
63
80

100
125
160

200
250
315

400
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8000
10000

10

79 .0
77.0
79 .5

85.8
86.3
8643

85.8
83.5
85.2

84 .8
85 .5
85 .4

85.2
84.9
85.5

85 .8
87 .4
93.6

89 .4
87.9
89.1

87.2
86 .9
83.4

20

76 .0
79.0
80.8

85.3
88.0
86.8

87.1
85.2
86.7

85.5
B6 45
86 .4

86.4
8646
86.5

88 .3
89.9
9746

92.9
91.6
94.8

91.1
81.7
89.7

33

79.2
17.5
T8e5

85.1
87.0
86.1

85.6
85.7
87.7

87.C
865
85.9

86.2
86.6
87.0

88,8
90.2
99.3

53.6
91.6
95.3

914
92.5
$1.3

40

50

TABLE V. ~ Concluded.

{d) 90 Percent of design speed.

60

70

ANGLE,

8C

DEG

93

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

82.5
77.3
77.0

84,3
87.0
86‘1

83.8
85.5
88.7

87.8
87,2
86.9

86.7
86.4
87.2

88.3
8947
1CCa3

Sty
S1.7
94,8

917
9345
91.2

80.7
773
7643

82.8
85.5
85.8

83.6
85.8
87.9

87.5
88,2
87.2

8647
86.6
86.7

88.0
89.5
100.3

94,4
93,7
94,1

93.7
92.0
89.5

82.2
77.3
16.0

82.8
86.3
86.1

83.3
86.C
87.9

8843
88.2
87.7

6649
87.1
87.2

87.8
89.2
95.8

91l.4
89.3
91.8

89.4
9C.7
88.5

82.7
7.3
77.5

83.3
85.8
8646

84,3
86.7
8842

89.0
89.2
88.7

887
88.1
88.2

88.5
88 .9
95.1

91.4
89.4
89.6

8% .4
8B.7
86.7

163
77.5
775

83.1
E7.3
878

bs .1
87.8
89 .2

90 .0
9045
9C 2

897
89.6
89.5

9C .5
91.“
93.8

91.9
9149
9143

8%9.2
88.'4
87,2

8l1.2
78.0
79.0

84 .6
87.8
88.6

85.8
89.3
90.2

91.5
91.5
9C.9

9C.u
$0.9%
91.2

92.3
93.2
95.3

93.9
93.9
92.8

914
92.5
90.2

1C0
(SPL)

83.5
T78.0
8C.0

85.6
8865
89.3

86.8
91.8
91l.4

93.3
92.2
91.7

91.9
9149
92.5

92.8
93.7
97.1

96.1
$3.9
93.8

93'2
93.0
91.2

110
ON

82.7
80.5
83.3

8746
90.C
90.6

87.8
91.8
92.2

94.5
932
92.7

93,2
93¢
94,2

94,.8
96‘2
98.8

ST7.4
97.7
56.8

95.¢
95.C
93.5

1206

85.2
81.0
83,8

88.6
90.3
91.1

884
92.5
92.7

95.0
94 .5
93.7

94,2
S4.6
95.0

95.6
97.0
99. 9

9%9.4
98.2
96.1

9645
9641
93.8

130

82.5
83.0
86.3

89.3
91.C
90.8

89.3
92.2
92.7

94.3
950
95.2

95,2
95 .U
96.0

97.5
98.9

101.6

1060.6

99.9
98.3

97.7
974
95.2

140

45.7 METER RADIUS

83.0
85.3
87.8

901
91.5
$0.8

89.8
92.7
92.2

923
93.5
93.4

93.2
92.1
92.2

9345
94,7
97.8

97.9
967
95.3

Sh.7
94.7
924

150

85.5
87.0
89.8

92.1
92.5
90.1

89.8
92.0
91.4

9248
9242
S1.4

91.2
50.1
90.0

90.8
91.2
93.1

93.4
9242
92.1

90.7
93.5
89.5

160

87.9
8%.4
90.6

91'7
9Ce4
9C.5

SC.0
91.4
9C0.8

91.6
91.3
90.6

9C .3
89.3
88.1

88.2
8843
9C.5

89.8
88+ 6
87.8

86.2
865
85.1




0€

FREQUENCY

50
63
80

100
125
l60

200
250
315

4300
500
630

800

1000
1250

1600
2000
2500

3150
4000
5000

6300
8000
10000

10

71.3
69 .8
70 .0

73.0
74 .0
757

75 «9
77.1
78.1

77 .8
78 .5
78«2

78 .9
79.4
80.7

87 .2
$3.0
81,9

83.0
85 .0
79 .5

79.0
75.9
72.1

TABLE VI. - NOISE OF QF-1A CONFIGURATION 73 (INACTIVE 3/4-LENGTH STATOR,
INACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT)

[Data adjusted for standard day of 25° C and 70 percent relative humidity;
SPL re 2x107° N/m?]

(a) 60 Percent of design speed.

ANGLE, DEG
20 30 40 50 60 10 80 90 100 110 120 133 140
1/73-0CTAVE BAND SOUND PRESSURE LEVELS (SPL) ON 45,7 METER RADIUS

700 6840 675 68.5 69e1 6746 67¢5 72,5 713 73.0 Tleb4 73.0 Thal
705 673 643 6847 7063 6843 6648 T1e3 TCe3 T1e3 Tle4 8Ca7 74,8
70+3 67.3 6562 67.0 692 663 67e3 T0eS5 TCeS Tle7 T2¢6 T73.7 75.7

T2¢8 727 Tla2 T0e3 720 7242 Tle2 723 730 T3.8 T5.1 75.8 76.8
7543 7542 1303 72.5 T3e3 727 7247 T35 TU8.8 763 Tbebt T6e2 17,3
T6e2 TS5e8 7348 T2e7 T2e8 T2¢5 T340 T5.0 73.8 753 T5.4 TS5.7 7643

T6e9 750 T1a7 71.0 7048 7Ce5 7T1a5 T2.7 72.2 739 73.8 74,9 75.0
783 7648 T8 7248 T3¢l T3S T3e5 The3 The8 770 770 TT7.5 7645
T78e6 TTaS5S 755 785 T4,5 ThHal 7443 THeb T5.6 TTC TT7al 1T7.5 7640

TBeb T7e8 7543 THG The3 73.5 TU.0 7T5.1 768 7T7.6 7T8.0 79.0 77.6
80.0 78.0 7548 7441 TlUel 738 TH3 T5.C T6e5 TT.6 T7e7 T9.C 78.0
B0e2 T8.6 T6al THab T3a7 Thel THel 75.1 T€s? T7e6 T8.0 79%.4 791

B0eb6 79¢8 778 75.9 T8 THet Thalt 753 7743 78.3 79.0 81lel 8E0.9
81.0 79.9 78,0 76¢2 78.5 The2 78,2 755 770 7845 7% 1 81e5 8Ce7
8249 Ble7 T79.5 7747 T6e0 74«7 7543 T6.5 7T8.5 80.C 805 83,2 81l.5

912 89.3 E&B.C B84.8 83.3 79.8 79.2 80.5 82.7 85.7 87.1 90.2 88.0
987 96.0 948 91,2 8%.8 8547 8BU.2 B85.5 B7e8 91eS G92¢l84 9643 695.3
85.4 85,1 83,2 B8lel 794l Tbel T6+2 T7+7 80e2 8242 8343 85.6 8&3.4

86,8 B6.7 8543 B3.3 81le2 T76.8 TT743 T9.0 81e8 83e6 8546 87+5 8642
8F.7 88.9 893 8742 BU.U T9.9 7944 8047 8345 85.7 873 90.4 8942
85.5 B645 85.5 82.3 T9«8 TbHel 758 T7e8 796 82,5 B83.4 86«1 B8U.6

84,8 85,3 8347 Ble3 80«8 ThHe3 785 T5.7 7T8.5 805 83.5 85.0 85.0
845 835 83.5 B1l.9 8042 T73¢5 T3e7 T5.7 7840 B80e3 B8la3 BHe3 8245
8243 8le7 81le3 79.5 TT7e7 Tle2 7140 7241 75.3 77¢1 790 8147 8CaS

150

75.C
75 .8
763

7845
77.8
7640

75.7
7643
76.3

76.0
7545
759

764
7640
77.5

83.2
90.0C
7847

8G.7
83.7
8C.3

78.3
785
76.7

16C

76.C
7617
T7.9

T8.C
77.9
T6e7

75.6
750
4.7

T4.8
T4a9
Th,.3

74.5
Thay
T4.9

79.1
85.2
761

764
7849
768

71349
2.0
70.4



1€

FRECUENCY

m oo
€3 w0

100
125
160

(@]

[SYRL VNV
Ladl VAl &)
[ ]

cown =
w o @
e I R

1¢

73.7
775
T4 46

78.1
79.1
79.2

79.1
79.6
7845

79,4
8J et
79 o9

82.0
£2 .8
61 €

63 .4
93.¢
ET7.7

§3.8
5.9
&1 .6

£2.1
78,3
75 .1

kel

726
T7e5
722

T77.2
El.6
7.1

17.7
7001
791

6l.1
8l.¢
8l.2

§le.1
8242

52,5

5.6
Fdal
91.7

8743
92«9
89.8

89.8
872
85.8

42

50

7G4
6G.5

7248

T4.4
78.6
76,7

75.4
76.6
773

77.7
7843
716.7

Tbal
79.4
7943

82.1
94.5
8€8.3

84.8
91.0
866

TABLE VI. - Continued.

60

73.7
71.C
1046

Tha2
77«6
77.6

75.2
7649
786

78.9
79.1
7842

783
T8
78.8

80.2
91.1
85.5

83.5
88.5
83.8

87.3
84,2
82.4

70

72.7
7146
713

734
1745
T7.9

7542
7.4
78 .8

7847
19.6
78.7

79.0
78.8
79.1

6Cal
89.3
83.7

81.0
84.7
81l.1

8L .8
78.7
76.7

ANGLE,

80

734
72.1
71.9

74 .7
77.5
78.9

76 .2
789
60.1

0ol
61.1
g0.1

80.1
8C.3
8C.8

81.2
88 .6
63.9

(b) 70 Percent of design speed.

$3

1/2-0CTAVE BAND SOUND PRESSURE LEVELS

73.1
71.1
11.6

75 4
7%9.5
19.7

T6.2
797
80.3

8746
8l.3
8J.6

83.6
8l.4
82.3

83.2
50.8
8642

84.1
86.1
83.9

81.8
82.1
78.7

DEG

1C0
(SPL)

734
72.3
73.3

767
8C.0
T78.9

T6e1
8C.6
8l.1l

81.7
81.8
821

82.5
8243
83.0

8.1
91.3
86.7

86.0
88.1
84,8

845
83.9
8l.1

i

110 120

130

140

ON 45.7 METER RADIUS

T4.2 T4.8
73.C 74.6
7o 4 T6.8
77.7 79.8
83.3 82.2
80.2 81l.C
76.9 7845
81.7 82.6
81.8 8246
82.7 83.8
82.4 83e2
82.7 83.7
82.8 84.4
82.9 84.5
83.8 85.2
85.4 86.0
93.8 97.1
89.2 9].3
87.0 89.1
90.3 9%1.2
87.6 88.2
85.8 88.8
85.1 86,2
82.9 84.1

76.1
82.0
78.4

81.1
82.5
80.9

79."
82.7
82.0

83.9
84.4
84,9

85.5
85.8
86.8

88.4
98.8
93,2

90.1
9“.0
91.3

89.6
88.7
86.1

777
785
79.9

81.7
83.3
6146

8042
82.4
8l.6

627
8366
83.7

84 .5
83.9
4.1

85.2
965
91.2

88e1
90.8
87.8

89.0
86.0
84.2

150

78.7
80.0
gl.l

82.9
83.3
80.9

806
81 .2
81.0

81,1
80.9
80.2

8043
19.9
8046

81.2
92.1
87.2

82.3
85.7
83.8

82.0
8l.7
79.9

160

80.9
80.7
82.6

83.6
81,8
81.3

79.6
80.3
79.9

79.9
80.1
78.8

789
78.6
78.8

78.8
87.0
83.6

79.2
8l.6
80.2

77.9
76.9
74.0



(44

FREQUENCY

50
63
80

100
125
160

200
250
315

400
500
630

800
1000
1250

le00
2000
2500

3150
4000
5000

63030
8000
10000

1C

82 .2
T4 .2
755

80.5
81.9
81.8

82.1
80.7
81.0

8242
83.9
82.7

82,7
82.9
83.6

84 .5
87 .g
9545

86.2
85.7
87.0

84,0
8242
78 .2

20

81.0
82-9
82 .4

83.6
82.7
82.7

83.7
84.6
84 .8

85.2
85.4
86.5

87.8
90,5
100.5

90.4
91.4
98.7

90 .2
91.6
88.8

82.6
7“.3
4.3

80.0
83.3
82.9

8l.6
82‘0
82.7

84 .2
85.1
8543

85.8
85.9
86.8

88.5
91.9
102.2

90.9
91.7
97.7

91.6
91.8
89.5

40

s5C

TABLE VI. - Continued.

(c) 80 Percent of design speed.

60

10

ANGLE, DEG

&g

90

1/73-0CTAVE BAND SCUND PRESSURE LEVELS

T8.2
73.3
733

7848
8le3
£1.8

79.8
8§1.7
83.7

836
84,3
84,3

§4.8
Eu,6
85.7

£7.1
91.2
1C2.5

9CW5
91.2
97.5

9C.1
92.0
8Ce3

£3.9
73.0
73.1

719.0
8J.4
8l.3

809
81.9
83.7

834
CI
83.2

83.7
83.8
84,45

85.8
89.5
100.7

89.0
89.9
95.7

838.7
91.1
876

83.7
737
72.8

77.5
83.9
82.9

80.4
82,5
84,0

84.4
85.1
84,2

84.5
84,3
84,1

85.1
86.4
94 .4

86.0
8642
90.2

84.1
85,0
81.8

77.8
81.9
£§3.8

81.6
63.7
8545

85.2
86 .6
85.5

85.7
85 ol
867

86.1
88.3
92 .4

88.2
88 .4
E8 .8

8545
85 .6
82.1

82.9
753
7545

80.8
83.8
653

82.6
86.2
87.7

87.1
88 .4
87.3

873
87.8
87.8

88.5
90.8
95.2

89.9
93.6
89.7

87.5
87.9
84 .8

100
tspL)

87 .9
763
773

81.0
63,8
84,9

5243
87.2
8745

88,6
88.8
87.8

6Ra3
gg.1
88.6

89.5
91.8
$5.7

91.9
92.0C
SC.5

8%.2
89.4
86.8

110
ON

8l.2
77.2
78.5

BZOC
85.4
85.8

82.9
88.C
88 .4

89.¢6
89.1
89.C

89.2
89.¢6
90.1

91.C
93.3
974

52.9
94,0
93.8

S1.7T
91.1
88.3

120

81.8
T7.4
79.1

83.1
85,8
869

83.5
8B4
89.1

90.3
9C.5
9C.7

91.4
93.8
99.2

$5.0
9“.3
9u4.C

93.3
91.4
8§G9.3

135

81.7
83.3
8l.8

84,8
86.9
85.9

84,9
88 .4
8§8.9

9% .6
90.3
9Ce7

91.5
91.6
92.5

93.6
96‘“
103.2

96.7
96.7
97.5

94,2
S4.1
S1l.1

14C

45.7 METER RADIUS

81.7
82.0
8§26

8§57
87.3
65.9

85.8
88.4
§8elt

896
89.4
89«2

S0e0
593
89.6

9Ce5
917
987

93.9
92.8
93.0

92.7
9C.6
684

83.1
6345
85.6

873
87.8
86.6

85 .9
88.0
87.0

881
87.3
863

8660
85.6
86.0

8645
88.0
94.0

88.2
88.4
89.3

86.5
87.0
8446

160

83.8
84.9
867

872
87.0
86.2

85.2
862
86.3

8643
862
85.0

84,7
84,3
8347

83.9
85.1
9C.6

85.0
84 .8
85.8

B2.3
819
79.0



€€

FRELUENCY

86.5
Bbeb
86 .8

87.%
88 .8
9649

94 .2
88 .3
6847

872
34,4
83 .2

IS
I

O O O
L) Nt

. .
[PV VR b

33

17.7
76.8
7.1

83.6
8645
8641

876
87.56
87.8

3845
88.1
89,7

?5.4
G225
Tba9

G446
G3.1
G~ ?

-e o

4]

€1.83
75.8
7.1

52

1/73-0CTAVE BAND

79.3
7646
764

82.6
84.7
85,6

84,3
8546
87.7

87.3
89.5
87.7

87.7
87.8
87.7

8842
93.0
994

9647
91.8
9349

517
71.8
88eb

TABLE VI. - Concluded.

60

83.1
Te.6
15.%

B3.1
€542
87.3

84.3
86e2
87.6

88a.4
89.3
88.5

88e5
87.8
88.2

8843
89.7
98.4

9549
9Cab
2.?

91.7
915
88.3

73

8.6
77.4
762

6le]
85.2
87.3

84 .2
666
889

89.4
90 .0
89.5

895
8849
89.0

89 .D
B9 .7
94.7

925
8G9.9
90.2

83'3
8745
6448

ANGLE o

8C

7.8
76..4
7741

904
91.5
SC.8

SC.5
9C.1
GCe5

90 .8
91.7
94 .2

(ol = 3N
- Nl
* .
wourY

9T .3
9C.1
87.9

(d) 90 Percent of design speed.

93

SQUND PRESSURE LEVELS

8l.6
79.4
803

83.5
86.8
88 .6

86.0
89.7
91.2

91.8
92,1
92.2

92.2
92.3
92.7

92.8
94.0
35.9

4.7
4.6
93.3

91'5
92.3
89.1

DEG

1Co
(SPL)

81.3
7841
79.9

84.5
8745
89.3

86.3
90.6
91.9

93.6
935
93.2

110
ON

81.5
79.9
81,8

85.8
89.2
89.8

87.C
91.6
92.6

95.1
93.8
94.0

S4.8
943
94.8

§5.8
97.2
99.7

98.7
98.3
97.3

95.7
95.5
93.1

120

82.9
81le5
83.2

87.6
89.6
90.7

88.1
9243
92.8

9542
94.2
94.8

95.6
9%7
95.9

963
97.1
101.3

130.8
98.4
97.0

97.7
96.0
93.1

130

83.3
85.3
85.4

89.0
90.8
91.0

89.3
92.6
92.6

98.9
95.8
95.8

96.2
964
57.3

98.7
99.8
103.1

102.4
100.4
99.5

97.8
97.6
S4.9

140

45.7 METER RADIUS

84.8
85.4
87.3

90'1
91.2
9C.0

89.7
93.1
92.1

$2+6
93.5
92.8

93.7
92.9
93.7

95.2
95.7
97.7

9%9.6
S6.4
94.9

96.4
93.6
91.8

150

8643
873
89.3

91.1
91.8
90.0

90.0
92.4
91,6

91 .9
923
91.0

90.8
90.1
90.5

91.0
91.8
93.6

94.6
92.4
91.7

90.5
90.8
88.4

160

87.5
88.2
90.3

9145
90.6
90.7

89.7
9GC.8
90.5

90.7
9C.8
90.0

89.7
89.0
88 .6

884
887
90.8

%0.8
88.4
88.1

86.5
86.0C
83e3



pe

FREQUENCY

50
63
80

100
125
160

200
250
315

400
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6330
8000
10000

TABLE VII. - NOISE OF QF-1A CONFIGURATION 74 (INACTIVE 3/4-LENGTH STATOR,
ACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT)

[Data adjusted for standard day of 25° C and 70 percent relative humidity;
SPL re 2x10”° N/m?.]

(a) 60 Percent of design speed.

ANGLE, DEG
10 20 30 43 50 60 70 80 99 ico 110 120 133 140
1/3-0CTAVE BAND SOUNU PRESSURE LEVELS (SPL) ON 45,7 METER RADIUS

6607 6645 67eS 67.0 6542 65e8 6645 6665 68,7 6.0 69.7 69.1 699 7244
6543 6847 6545 64s2 6742 6Tel1 6643 6642 6RB:S5 6745 68.0 69.2 7T0.5 72.3
67.5 T0.3 6743 6562 6545 6545 68«5 6543 667 67.5 6947 709 73.0 74.2

T2.7 734 T2.7 71.9 704 TCe9 705 6945 T3e2 T71e7 7247 13.8 75.2 76.0
73.5 7SeT 75.7 T4.7 7342 T3¢2 T1.8 7242 T3e2 The3 15,6 75.8 75.8 7640
Thott 76l 7562 7342 7241 T1a9 12.9 72.1 7349 73,7 T4.2 15.1 75.4 75.9

T4e0 7647 78e8 TCe9 697 T6.0 TDe2 7062 T1eT T1eT 7269 T3.6 T8.0 74.0
TheB T6.8 THe8 THLS5 T1e5 T2e2 T2e3 738 T8e8 T5.7 7648 7741 1742 1643
75:¢2 7647 TheR  TYeB 7342 13,5 T3.5 T4e3 T5.0 76.0 76,7 T7.4 7T6.3 7640

736 T546 7542 731 Tlat T73.2 7342 73,9 754 7647 TTelh TEeO T8¢2 T7el
T3e8 7548 THe3 T2.6 T1e5 7243 T3.3 T8l 7547 Tbel T6.6 TTel 7843 18.0
715 7842 7247 71e7 7049 71let 72e4 7364 75.0 T6.2 77.0 78.1 78.9 7849

70e1 T241 T1e) TCeS 704 Tleb 7247 T34 74,9 Tbeb 1746 19.2 8046 8044
6%.4 70,7 7041 69.7 697 T0.4 71,9 73,1 7541 7646 TTe7 752 80.9 80l
691 TDeb6 700 69e1 6546 TCe3 72¢3 733 T6eb T7.8 793 8Ca2 82.5 605

T4e3 T7.3 748 737 7343 T5.5 773 76.8 80.7 B4,0 84,5 85.4 89,7 8842
T8.9 81.7 7984 78.2 77.5 80e2 81e3 79.2 8542 BF.9 88,9 896 95.2 GlU.5
695 T72.0 T70e3 6%.3 690 6%9.6 713 74,0 TT7e3 7% 1 BleZl 826 6448 263

735 T7.2 7543 73.5 71.5 Tlal 7248 76l T79.C 81.5 B83.5 B5.6 8747 8548
7648 8143 79.7 78,2 T5.3 738 Thal 7746 §3.2 £2.6 B85.7 #6.9 90.4 8.1
T4.9 80.8 808 77¢6 T347 T0e7 7145 T8.S TTeT T5.8 82.5 83«5 865 64,4

T6.1 B8l.4 82.6 Te.0 75.4 72,5 7J.1 7344 75.9 T8.4
T4.9 83,6 &§2.1 &1e3 T8B.1 T4.6 698 72.9 Tbel T8,
T3.4 B2.6 8led BLaU4 T77.8 ThHe2 6848 T0W9 7342 15.

6 83,8 B4,9 B8U.?
1 8l.1 84,7 81.9
7 T9.5 82.2 §83eb

N -

150

160

74,4
75.2
7647

7.4
76.9
7546

T4.9
4.9
T4.7

74.3
74,0
73.4

T4,1
1345
13.7

7841
83.3
737

74.1
731
7C.8



1

FREQUENCY

50
63
80

100
125
160

200
250
315

400
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8000
10000

10

68.7
67.2
71.9

7545
77.5
77.0

77.2
76 .4
75.3

4.5
75.3
7".1

12.7
72.1
7145

72.2
79.3
737

T4.2
78 .4
756

17.7
75.7
76 .4

20

69,2
70.5
75.5

T7.3
81.5
T79.5

79.9
79.8
78.6

T7.3
78.3
77.3

75.6
75.2
74 .0

75.0
84.1
775

77.9
84.1
82.1

84 .5
85.1
86 .6

38

70.4
69.8
7249

T6.7
8142
78.7

769
76.6
T76.8

77'6
780
76.6

7546
T4.7
74,2

T4.7
81.2
7547

T6.0
82.8
81l.6

84.1
83.3
85.8

40

(b) 70 Percent of design speed.

50

TABLE VII. - Continued.

60

70

ANGLE, DEG

80

90

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

702
6%9.3
7242

75.7
79.9
T77.8

78.7
76.1
T7.5

771
77.8
76.3

76.1
754
T4.0

T8.7
795
752

75.0
8l.6
TS 4

81.7
82.3
84.9

69.7
69.0C
7245

T4.5
78.2
T6.7

75.2
76.8
77.8

77.1
77.8
764

77.1
75.7
753

75.8
80.7
762

75.4
79.8
TT.4

80.1
80.1
83.0

69%.7
69.2
697

Th.5
17.7
17.7

The9
773
77.8

7801
78.2
T77.6

77.1
T6e7
763

77.0
8l.4
77.0

7645
78.9
76a1

78.7
77.9
80.4

70 .9
70.0
69.5

73.5
77.9
77.5

75.1
77.1
78.5

7845
79.3
78.3

784
77.9
78.2

79.0
81.9
78.4

7845
79.7
77.7

76.5
75.6
754

71.5
69.7
69 .7

13.2
7740
77«5

7542
78.1
19.5

79.3
80 .2
79.4

19.2
79.6
79.8

80.2
85.4
8l.2

813
82.7
802

79.2
78.9
77.3

72.0
70.0
70.7

74.8
78.9
19.2

75.9
79.8
80.0

81.0
8l.2
80.6

80.7
8l.1
82.0

82.5
8844
83.7

833
85.2
82.7

81.2
8l1.2
78.6

100
(SPL)

T2.7
705
71.9

75.8
794
79.7

7641
8l.1
81.3

82.0
82.3
82.1

81.9
82.1
82.8

83.8
90. 4
85.9

85.7
87.7
84.6

84.1
83.9
81.6

110

120

130

140

ON 4S5.T7T METER RADIUS

73.2
72.7
74,2

T7.3
8l.4
80.0

T7.4
82.1
82.0

83.3
82.8
82.9

82.9
83.3
84,2

85.7
4.6
88.2

87.2
90.6
87.4

85.9
85.7
83.4

T4e S
73.6
75,3

78.9
82.1
80.9

7840
82.7
82.6

83.5
83.4
83.9

8h,2
84,3
85.1

85.9
964
90.1

89.1
90.8
88.0

88.7
85.9
84.9

75.0
755
TT.4

80.2
82 .4
81.3

79.6
82.6
82.0

83.5
83.8
84,9

85.6
85.6
86.5

88.0
96.9
91.3

90.2
94.1
90.7

89.4
88.7
86.9

76.0
77.2
7%.2

81.0
82.4
80.8

79.9
8l.6
81.3

82.1
835
83.6

83.9
834
83.5

84.3
S4.8
89.3

87.7
89.9
8§71

88.2
855
83.9

150

77.9
78.8
81.5

82.8
83.8
80.5

8C.4
8l.4
80.8

81.5
81.0
80.8

80.2
79.9
80.7

80.8
906
85.5

82.3
85.4
83.4

Bl.4
81.6
80.3

160

T9. 4
80.9
82.9

82.5
8l.8
799

79.3
80.1
79.5

80.2
799
78.8

78.8

78.8
78.6

78.4
85.7
81.9

79.1
81.3
7845

78.6
TT.6
75.2



9¢

FREQUENCY

50
63
80

100
125
160

200
250
315

400
500
630

800
1000
1250

160D
2000
2500

3150
4000
5000

6300
8000
10000

10

81.0
72.1
745

79.3
80 .7
80 .3

80.3
79.1
79.3

79 .3
79 8
7845

78.0
77 Ib
76,1

75.6
19.5
81.0

17«6
78 .8
T9.6

795
79.3
17.2

20

73.8
73.3
7543

79.8
83.2
81.8

82.0
81.3
81.1

81.0
816
81l.1

30.0
80'3
78.4

78.5
80.1
83.8

80.4
83.5
86 D5

8646
88.2
89.0

33

1946
72.3
73.C

79.1
3.0

2e2

80.1
80.6
dlet

82.0
81.9
81.3

80.7
C.3

78.7

7%.1
80.0
84.0

T9.4
82.1
86.8

85.2
86.9
87.5

43

1/3-0CTAVE BAND SOUnD PRESSURE LEVELS

76.8
71.9
71.5

17.8
81.0
81-0

79.0
8Ceb
82.8

8l.5
82.1
82.0

8l.7
EC.8
79.4

79‘6
8§05
84.7

79.8
82.1
8647

84,0
8648
87.3

50

80.8
71.3
71.8

77.6
8C.4
31.0

79.8
8l.4
83.1

82.1
83.1
82.0

8l.7
80.8
80.2

80.6
81l.4
83.7

3.8
8l.6
83.6

82.0
84 .4
84 ,¢

TABLE VII. - Continued.

(c) 80 Percent of design speed.

6C

7C

8Q.1
72.6
72.5

775
80.2
82.5

79.6
83.3
8,1

84,5
85.8
84,5

84 .7
84 .0
84.1

84,3
85.5
88.0

84 .4
B4.3
83.8

8l.8
81.9
80«5

ANGLE, ODEG

&0

781
7249
7245

78.1
82.2
83.3

8045
84,1
5543

85,8
86.9
85.5

93

77.3
73.9
74 .5

79.6
82.9
83.8

81,3
86.1
86.1

87.C
88.3
86.8

87 .2
87.0
87.6

88,3
90.2
92.0

89.8
90.3
89.0

€7.5
88.0
85.3

1C3
(SPL}

17.6
7369
75.7

110
oN

77.3
764
78.2

82.1
86.C
852

82‘6
87.8
88.1

89.6
88.6
89.C

89.2
89.5
89.9

90.8
93.2
9647

92.9
%3.6
93.3

9.2
9]."
8%9.3

120

17.5
769
78.9

82.7
8546
85.6

83.2
884
88.5

9Ce0
8%.0
8Ge7

90.3
90.2
91.0

91.7
94.C
988

94.7
4.0
94.1

93.5
91.9
90.4

135

79.0
78.9
81.5

84.3
86.C
85,3

84,8
88.1
87.8

89.3
89.8
990 .8

91.0
91.1
9242

93.3
G54

10043

95.8
96,3
96.6

93.3
93.7
91.5

140

45,7 METER RAQIUS

81.0
BC .6
b2.7

8548
86l
85.2

55.5
68.1
87.8

8Re8
8849
88 .5

889
8845
8849

89.8
30,9
9840

92«9
92.2
92.3

92.0
9: lZ
88.7

81.8
82 Ib
857

8646
87.4
8542

8546
87.8
87.1

8840
87.8
86 .6

86 el
8546
85.7

86.0
8742
9240

87.9
87'6
88.8

8645
872
85.7

3.5
8ha.2
86e 4

864
864
854

4.9
8645
86.1

87.2
8b.3
85 .4

85.3
845
83.8

837
84.6
9Ce b

84.7
Ble3
83.8

83.2
8246
8C.6



LE

FREQUENCY

50
63
80

100
125
le0

200
250
315

400
500
630

800
1000
1250

1600
2000
2500

3150
4200
5000

6300
800D
10000

10

7.9
73.6
T7.5

83.6
84.0
83 .6

84 .2
81.7
82.1

82.8
83.5
82.8

82.2
8l.6
80.1

19.6
19.7
84 .4

82.3
8l.1
82.9

81.9
ag -8
78 .4

20

76 .4
76 .4
79.7

84,2
86.4
84 .9

86.3
84,.8
84 .8

85.0
85.8
85.8

85.1
B4 .6
83,1

82,8
82.6
87.1

85.1
86.1
88.9

87 .9
90.3
89.7

30

77.0
75.7
7742

82.9
85.9
85.9

84.7
84,3

S8

85.8
863
86.3

85.6
85.2
83.8

83.5
83.9
86.7

84.4
84.9
89.6

87.7
88.8
88.4

40

50

TABLE VII. - Concluded.

(d) 90 Percent of design speed.

60

70

ANGLE, DEG

80

90

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

8C.7
7661
750

82.“
84.5
8c.1

82.8
Glhe7
87.3

86.0
e7.0
86.8

E6.3
85.7
8445

84 .5
8449
8646

T7.2
75.1
75.7

81.9
84,7
85.2

83,3
85.2
86.8

86.1
88.3
86.9

B6.7
85.7
85.3

85.6
B6e2
87.6

86.1
864
86.3

85.3
87.0
86.2

84,2
767
76.2

83.4
84.9
87.1

83.8
8643
88.1

88.3
89.1
88e.4

8846
87.7
87.1

87.1
88.1
88.2

87.8
88.0
86.9

B7.4
88.1
87.0

78.7
75.7
75.7

82.4
85.0
86.7

83.5
86.7
88.4

88.6
90.0
89.3

89.8
89.2
89.0

8%9.3
89.5
89.9

89.6
89.7
89.1

87.4
86.9
85.5

78 .2
76.1
76«2

82.6
8549
87.1

8445
873
8943

S0.0
91.3
90«6

90 .4
90 .4
90 .5

90.5
91.6
92 .4

92 .6
92.7
91.2

90.3
90.5
88.8

79.5
76.7
7843

83.6
8642
88.1

85.5
89.3
90.1

91.8
92.5
91.9

92.3
92.1
92.6

92.8
93.9
95.9

94,9
94 .8
93.6

92.2
92’6
90.1

lp0
(SPL)

80.4
77.7
793

84.6
88.2
88.9

86.0
90.8
91.8

93.1
93.0
92.9

93.4
934
94.0

9.1
95.2
7.4

97.1
967
95.2

94,3
95.0
9244

110
ON

81.5
79.7
81.3

86.1
88.9
89.6

86.7
91.3
92.6

4.5
93.6
93.8

99,6
9442
95.3

95.6
96.9
99.9

98.6
98.5
97.1

96.1
95.8
94,1

120

82.8
80.5
82,2

86.1
89.4
90.0

87.8
92.3
92.4

95.2
94.0
94.5

95.3
95«5
95.6

9644
97.3
101.5

10C.9
98.6
97.6

98.3
96.1
94.7

130

83.0
82.1
88.7

88.4
9042
89.7

888
92.0
92.3

94.1
95.1
95.8

9643
96.4
97.1

98.3
99.4
102.2

101.3
100.2
8.9

97.7
97.4
95.6

140

45.7 METER RADIUS

83.2
84.6
8647

89.7
90.9
89.7

89.5
92.5
91.8

926
93.1
92.9

93.3
9242
92.7

94.5
951
97.4

98.4
96.0
94,9

963
93.9
92.3

150

85.4
86.9
89.0

90.9
91.7
90.1

89.5
92.3
91.3

92 .5
92.8
91.6

91.3
90.7
90.6

91.0
91.6
92.4

93.6
928
92.3

91.3
91.3
90.1

le0

87.1
88.0
905

90‘8
89.9
8%.4

89.1
91.2
90.5

$1.0
90.8
90.5

903
89.6
88.7

88e5
88.8
90.1

90.2
8809
87.1

87.8
87.2
84,9



8¢

FREQUENCY

50
63
80

100
125
160

200
250
315

4ac
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8000
10000

TABLE VII. - NOISE OF QF-1A CONFIGURATION 75 (INACTIVE SHORT STATOR, ACTIVE
INLET WITH RINGS, INACTIVE EXHAUST DUCT)

[Data adjusted for standard day of 25° C and 70 percent relative humidity;
SPL re 2x109 N/m?2]

(a) 60 Percent of design speed.

ANGLE, DEG
10 20 30 40 50 60 70 4] 90 100 110 120 130 140
17/3-0CTAVE BAND SOUND PRESSURE LEVELS (SPL) ON 4S5.7 METER RaADIUS

T240 T1le2Z 6925 769 T1e9 695 T340 TheS T9.4 7342 T5.9 7663 T3.2 V34
698 69,7 6Tel T6.0 7242 689 T1e9 73.7 719.0 70.0 72.7 7Tha0 80.0 73.7
Tle5 72«0 6945 THe9 TOel8 6842 T1lal8 T1e7 T6e9 6%.4 720 733 T74.9 74.7

T6e0 755 TSel TS5e2 T3el T2l T242 T2e9 765 T1e0 Tle7 755 7T60 7647
78e¢9 T9e8 78e8 T8e.l T6e6 THeB 751 73,9 759 TSel 7646 775 TT9 7176
800 B80S T9¢0 777 7645 TSeld T6eT7 T5.2 TT740 T6s2 1762 T8s3 T7.2 1769

T9e0 T9e7 T7e9 T5e2 842 737 TUHH T8O TS5. 755 7T6e2 770 78,2 76.9
8046 813 79e3 T7al1 7643 753 7549 T6eb B80e1l 80eb 829 82.4 82.1 80e3
BO0e7 79«7 7842 77T 775 T6be8 TT7e2 TTeZ 8043 8Ce5 820 82.6 8ls5 79.3

T8¢l 7743 77e3 T6e6 71545 TS546 T6e5 7T77.6 80.0 8l.6 B82.6 83.4 82.8 §l.1
T8el TTe6 T6e5 The8 Thal TSeS T6e3 773 80«6 82.0 83.1 83.9 82.8 80.5
Tl Tbe3 TUeB T3.8 T2.8 T3ep 7THs8 758 77.9 80«3 8lel 8le7 B8le.8 8046

T3eT 7329 T3¢l T72.9 7242 T2e9 T84 T6e]l 774 8O0l 8leT 82.2 82.7 81.9
Tl1e8 7143 T1e0 713 710 7240 7345 T8e8 T7.3 79«3 B8B0e.8 82.1 82.3 81.5
TleT 7049 707 708 T0e2 Tle7 T3e5 7562 TTe5 79.4 B81.9 82.8 83.4 82.0

T8el 774 T7Sel T242 736l 7346 T5.9 T7e84 80,9 B82.6 851 B8B6+42 8%9.2 8649
8345 85¢0 8Ble5 790 792 TB8e2 B0e7 Ble8 B648 BEBeS 9F1e7 92.8 965 96,0
T3¢l 722 7142 T0.6 704 TCa9 T2.9 75.4 78.7 81a6 83.2 850 867 8u4.0

TTe8 T6al Thal T248 T1e8 T2e0 T3e3 TTel 795 B3¢l 843 Bbeld BT7.6 85.8
82.2 8le#4 8060 7847 755 T8al 751 7843 81l.1 838 B6eB B87.9 91.0 89.8
B0el 79.6 7843 7743 7340 71el T2e¢3 7548 7845 8CeB 84.0 84e)l 87.3 84.8

82.1 81.6 80.1 78.4 75.2 7343 7048 74,5 77.0 8l.3 B8l.6 B84.8 85.8 8u.l
8147 B82.5 82.2 BCe0 7742 7T73.5 703 T8.0 7742 79«2 80e8 8241 B85.0 83,5
8l1.0 Bl.4 8le2 T9.7 T7e9 T3e8 695 715 T4.0 T7.0 78.7 80e2 82 .4 80.7

150

73.9
75 o8
767

71842
78.8
7.9

T7.7
7843
78.5

78.1
77.8
T7.4

767
162
T7.4

81.9
90.7
78.9

80.5
84.2
80.8

79.5
79.2
175

160

78«4
81.9
779

78.1
7845
T1.7

T7.1
7646
76.9

76'2
76.2
75.8

75.1
T4e6
Th.4

17.6
8542
754

76.7
79.0
75.2

T6.2
T3.3
71.5



6€

FREQUENCY

50
63
80

100
125
160

200
250
318

4ge
500
630

8a0
1000
1250

1600
2000
2500

3150
400C
5000

6300
8rac
10030

lc

T4.7
7245
T6.6

80.7
83.1
84.2

83.7
82 IO
81 'D

79 .6
79 .6
1842

76 42
75.6
74 .6

75 .8
82.2
78 .9

78 .8
83.0
8l.6

84.9
83.1
83.6

20

12.9
72.9
76.9

80.4
83.6
84.9

84.2
84,0
Bl.3

80.6
80,3
19.2

17.2
76.1
75.3

76.1
83.1
79.6

7842
83.4
82.0

85.2
84,4
85.1

33

73.9
72.9
T84.2

784
82.6
83.7

81l.4
8242
81.5

80.3
79.8
7842

17.2
76.1
75.4

75.7
81l.7
73.4

76.7
32.4
81.1

83.6
84.3
85.1

40

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

72.6
72.0
721

17.2
8l.1
84.1

76 «6
8Ce5
81.7

8C.3
7845
7842

77.5
7642
753

75.9
8C.2
77.7

75.7
8142
8045

82.6
82.3
84,2

(b) 70 Percent of design speed.

50

72.6
71.9
72.1

75.7
80.3
8l.1

79.9
81.3
83.0

80.5
80.1
78.6

T8.0
7646
75.8

17.2
8l.1
78.6

7645
79.4
77.3

8C.1
79.5
8l.3

TABLE VIII. - Continued.

60

72.6
72.9
71.9

Téelt
BG."
8lel

80e1
81.2
83.2

81.5
81.5
79.7

78.8
77.7
76.9

776
8l.9
79.2

77.3
7845
76.6

79.4
77«6
78.7

70

13.9
73.9
73.1

75.1
80.1
81.7

79 .7
82.7
83.7

83.0
83.0
81.7

81.2
79.6
79.9

80.7
84.0
8l.4

79.5
80.5
78 .8

774
75.9
75.2

ANGLE, DEG

80

T4.7
1342
12.7

75.9
78.1
81 .9

81.2
84.0
85.0

84 .6
84 .3
82.9

8245
8l1.2
81.8

82.2
86 .2
83.9

82.8
84.1
81.6

80.2
80.1
78.0

90

75.6
12.2
71.9

T7.1
80.6
83.2

8l.1
85.8
86.8

86.5
87.0
85.1

84,2
8349
84.1

85 .2
89.6
87.1

85.8
8645
85.0

82.9
83.3
80.0

100
(SPL)

761
13.7
73 .9

77.1
8l.3
83.1

81.9
87.8
88.3

88.0
89.0
87.6

86.8
86.1
85.9

86.9
91.4
89.7

88.8
88.8
87.0

86.9
85.4
83.2

110
ON

75.6
T4.4
T4.7

78.1
82.6
8.4

82.9
89.0
89.3

89.3
90.0
88.4

8845
87.2
87.9

88.8
96.1

89.8
91.3
89.6

87.7
87.1
84,9

120

76.8
75«6
767

79.0
834
84.7

83.5
89.3
88.9

90.5
91.0
88.8

88.8
88,8
89.2

89.5
95.8
93.2

91.6
92.1
S50.1

90.7
88.2
86.2

130

7641
81.7
78.2

81.2
83.3
84.1

84.9
89.2
882

89,6
90.0
88.6

89.0
88
88.6

90 .4
98.9
95.7

92.2
984.5
93.0

90.7
90.6
87.5

140

45.7 METER RADIUS

17.9
7845
79.9

81.9
84.1
84.6

8841
86.8
86.0

87.3
87.1
87.1

87.3
86.6
86.1

86.6
95.1
92.9

88.8
91.9
90.5

87.7
87.8
84.5

150

79.2
794
81.7

83.4
84,.8
84.2

83.4
84.0
8“.3

83.8
84.1
83.1

82.8
81.6
81.9

82.7
8%.2
88.2

84.0
86e4
85.8

83.5
8346
8l.4

160

80,3
82.9
82.5

83.3
83.6
84.1

82.8
82.0
83.4

82.0
83.0
8l.6

80.9
80.3
8C.0

80.0
8645
85.3

8l.4
82.1
80.6

81.0
7846
T7.1



of

FREQUENCY

50
63
8g

10C
12%
160

200
250
315

400
s00
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8000
10000

10

81.8
T3 .8
77.C

83.1
83.0
gl.8

82.8
82.0
82 .0

81.5
8243
81.4

80.3
79 .6
78 7

78.6
80.0
84.5

81.9
83.8
86 .0

86.5
87.2
86 .1

20

7845
74.5
77.0

80.8
83.0
8B2.8

84.3
83.5
83.5

83.0
83.0
B2.4

81.5
80 .6
795

79.6
803
85.0

81l.4
83.3
85.8

8645
88.2
87.1

33

79.5
4.8
75.3

80.1
82.0
83.3

84 .0
83.8
85.0

84.8
83.3
82.9

82.0
8l.4
80.2

80.1
81.0
86.0

80,7
83.1
87.5

8542
88.5
87.6

40

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

85.5

82.2

83.0
82.4
80.7

8C.9
82.0
84.7

8Ce7
8249
87.5

84,0
86.7
86.3

(c) 80 Percent of design speed.

50

79.8
T4 .0
73.5

7846
82.0
82.0

83.0
84.5
8645

84.8
84.8
82.9

83.0
816
81.0

8l.6
8243
B4,.2

8l.4
82.1
8“.0

82.0
8542
8“.1

TABLE VIII, - Continued.

60

82.5
74.8
The3

79.8
82.8
85.5

8445
8543
875

87.3
85.8
84,9

83.8
834
82.7

8§29
84.3
85.5

83.4
83.2
82.8

83.0
83.0
82.0

76

18«5
75.C
14 .0

78 .8
82.0
85.3

83.8
8645
88.2

88.5
87.5
87.4

86.5
85.9
85.5

85 .9
86.8
87.2

85.2
85.4
85.0

83.0
82«4
8l.1

ANGLE, DEG

80

8C.0
76 .C
75 «5

79 .3
83.0
8643

86 'U
§8.0
90.0

SC.3
89 .8
884

88,3
87.6
87.2

87«6
59 .D
90.2

8847
88.9
87 .5

86 .0
862
84.1

S0

78.8
76.8
75 .8

80«6
84.3
87.5

85.8
89.3
91.2

%1.8
91.8
90.7

B9.8
89.9
90.0

90.6
91.8
93.2

91.4
91t
90 .2

88.2
88.9
85.8

100
(SPL)

8Ce0
78.0
773

81.3
85.8
88.5

85.8
91.0
92.7

93.3
93.0
92.7

91.8
S1.1
91.5

91.9
94,0
955

939
93.2
92.0

92.0
91.2
89.1

110
ON

78.8
77.0
77.8

82.1
86.3
89.3

87.C
92.3
93.5

94.0
94,0
94,2

94.0
92.9
%4 .0

94 .4
9842

95 .4
95.9
95.0

9242
92.4
90.1

120

8C.5
77.8
79.8

83.1
87.0
89.3

87.5
925
93.7

94.8
94.8
94,2

95.3
954
95.7

95.7
97.0

102.3

98.2
97.0
96.0

95.8
93.7
91.9

130

80.0
82.5
8145

85.1
87.3
88.5

87.8
92.5
92.0

94.3
93.8
9“.2

95.0
94 .4
94,7

95.6
97.3
103.0

98.2
98.1
9843

95.2
95.7
92.8

140

45 .7 METER RADI1US

81.8
8l.0
83.3

85.8
87.8
88.3

87.5
90.8
90.5

90.8
91.3
91.9

91.8
90.9
90 .7

92.1
93.5
100.0

S4.7
94,2
94.3

91.5
92.2
8943

150

81.8
82.8
84.8

87.1
88.5
87.8

87.5
88.8
88,2

88 .5
89.0
88.4

87.8
86.6
87.7

88.4
895
95.0

90.2
89.6
90.8

87.7
88.2
86+3

160

83.6
85.2
85.9

81.5
87.4
87.9

87.2
86.4
BT7.6

87.4
87.7
8646

86e1
85.8
85.3

85.3
864
90.6

87.6
8548
8547

8%.4
83.6
8!.8



157

FREQUENCY

50
63
80

100
125
leC

200
250
315

400
500
630

800
Y adil]
1250

16350
2000
2503

3150
4000
5000

6300
8040
10000

17.8
75 9
79.C

6.1
8642
84.0

85.2
84 .0
84 .1

83.8
84.9
84,7

84,1
83 .5
§2.8

£2.3
82.5
86.9

87.8
86 .4
89.2

89 .9
88.9
87 .5

20

76.1
77.0
80.5

85.2
86.0
85.2

86.7
8543
85.3

85.0
85.9
85 .4

85.1
84 .4
83.1

83.3
83.0
86.9

87.3
85.9
88.0

89.2
89.9
88 .4

3G

773
16 .4
77.9

84,2
85.7
85.7

86.2
s’b
86 .8

86.5
86.0
85.7

85.6
85.2
84.1

83.6
Bq .5
86.1

86.3
85.9
88.0

88 .4
89.6
88.3

4G

TABLE VIII. - Concluded.

(d) 90 Percent of design speed.

50

60

70

ANGLE, DEG

80

S0

173-0CTAVE BAND SOUND PRESSURE LEVELS

77.8
76+0
75.2

83.6
83.9
84.5

84,2
86¢3
88.4

8747
87.9
86.5

866
8642
8S.4

86.1
8645
87.4

87.5
85.7
85.5

85.9
85.9
84.3

81.3
767
75.5

83.7
83.7
87.5

85.5
87.1
89.4

89.5
89.7
89.0

88.1
88.4
87.3

87.6
8843
88.4

88.3
7.5
86.3

88.C
B6s7
85.2

78.6
7649
75.9

Bl-l
83.5
87.9

85.9
88.5
90.6

90.2
90.9
91.5

90.7
90.5
90.1

90.0
90.8
906

93.1
93.3
89.1

87.7
8649
85.8

79.C
767
17.2

84.1
85.4
89.2

87.0
89.0
91.8

91.5
92«5
92-“

92.4
92.0
91.8

92.0
92.5
93.1

93.1
93.3
92.1

S0.7
S0.7
89.0

79.8
77 .9
T7.7

8u.4
85.9
89.4

87.2
91.6
93.8

93.2
93.7
94.0

$3.2
94.0
94.3

9‘..5
95.4
96.2

95.8
95.8
94 .8

92.9
93.6
91.0

1C0
(SPL}

79.6
T7.9
79.0

83.4
87.5
90.7

87.4
93.0
94.8

4.7
94.9
95.9

94.9
95.9
96.3

9646
87.0
98.9

99.0
97.7
96.3

97.0
95.6
93.7

130

140

ON 45.7 METER RADIUS

110 120

8l1.0 B8l.6
79.7 80.8
8l.2 82.1
86.9 8647
88.5 90.0
90.9 951.9
88.4 B89.8
94.3 94.7
95.3 95.5
95.7 96.8
95.7 9645
96.8 975
97.4 98.8
97.9 99.6
98.8 100.0
98.5 99.2
99.4 99.6

100.6 102.3

100.6 102.7
100.3 100.6
99.0 99.3

97.2 100.0
97.1 S7.4
95.2 95.8

81l.3
8.2
88.9

87.9
90.2
91,5

89.7
95.0
93.9

95.5
96.0
97.0

98.6
98.7
99.3

99.8
100.9
103.1

103.6
101.7
100.5

99.4
98.9
9645

82.6
83.5
86.8

89.7
91.0
904

89.4
93.0
91.9

93.0
93.0
93.7

S4e7
94.4
94 .8

9545
95.9
97.9

9%9.6
97.3
95.8

9542
95.6
92.5

150

85.0
85 .4
88.0

91.1
9244
89.9

89.5
91.5
90.9

91.3
91.5
91.8

91 .2
90.9
91.3

91.5
92.5
93.7

9%.1
93.3
93.0

91.7
91.7
90.0

160

86a8
87.6
89.4

90.5
Flek
90.6

89.1
89.7
90.6

90.1
90.4
89.8

89,9
90.1
90.0

89.5
89.9
90.6

92.2
90.1
88.6

89.6
87.2
86.0



44

FREQUENCY

50
63
80

100
125
160

200
250
318

4g00
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8000
10000

10

71.7
687
71.0

771
80 .4
83 .2

81.8
8246
83.1

81.9
83.1
82.5

80 .8
81.7
81.7

87.8
93.0
84.1

85 .7
88 .6
84.1

84 .8
83.1
80.6

TABLE IX, - NOISE OF QF-1A CONFIGURATION 76 (INACTIVE SHORT STATOR,

20

68.2
68.5
72.8

17.1
g2.0
84 .0

82.3
83.0
82.8

81.2
82.8
82.7

81'9
81.5
82.7

89.6
96.0
84 .7

86 .7
90.5
85.3

85.1
84,5
81l.7

INACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT)

[Data adjusted for standard day of 25° C and 70 percent relative humidity;
SPL re 2x107° N/m2]

30

68.8
6649
693

76.3
80.3
81.5

79.3
g8l.l
80.1

80.6
80.8
80.2

80.3
80«2
81.7

88.1
94.5
84 .9

85.8
89.4
86.5

84.6
84 .7
81.6

4G

50

(a) 60 Percent of design speed.

60

70

ANGLE, DEG

8C

90

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

69.0
66¢5
68.0

75.3
7€.9
79.2

763
793
7.8

7842
78.8
7845

793
1847
79.7

87.1
93.8
83.6

8543
89.7
85.4

83.6
82.8
1.1

68.3
67.2
67.8

T4.8
78.9
7845

753
78.1
7846

T7.4
7603
T6.2

766
17.4
78 .4

86.8
93.1
81.6

83.7
88.0
8242

8l.6
8145
78.8

68.3
6845
67.8

72.6
75.9
75« 4

73.8
77.5
779

771
7649
75.2

16,1
75.2
7547

83.C
89.8
79.1

80.7
8la3
79.3

79.8
78'8
764 6

68.0
67C
65.1

72.5
754
174

73.6
76 «6
77.8

16 .9
76.9
754

75.9
15.2
754

80.5
86.0
T76.9

77.8
80.1
T6.4

T4he6
735
71.3

693
6B o4
€T7.3

71.8
74,5
75.0

4.0
7.1
78 .4

78 .9
7846
77 'q

176
75.9
17.2

§1.0
85 .6
78 .1

788
80 .5
775

75.6
75.0
72.3

69.8
69.0
68.8

72.0
7549
77.5

75.1
79.6
80.1

80.6
79.9
78.“

77.8
774
T77.9

83.0
88.3
80.2

80.8
82.0
79.1

773
77.5
74,1

1C0
(SPLY)

69.5
b7.q
67.8

72.0
755
77.0

1545
81.3
8C.9

8l.4
82.1
8le2

803
19.7
79.7

84,1
88.5
82.1

83.5
83.8
81.1

8C.9
78.8
76.4

110
ON

120

69.9
69.3
71.1

74.2
776
79.4

TT7
83.0
825

84,3
84,7
83.1

83.3
82.8
83.5

87.9
93.2
85.7

87.3
88.4
8541

84,9
82.6
80.1

130

12.2
17.5
12.5

75.1
78.0
78,5

78.8
82.6
82.1

83.7
83.3
82.“

83.3
82.9
83.7

90.6
96«6
86.4

88 .0
90 .6
86¢9

84 .8
84,6
81.6

140

45,7 METER RADIUS

71.8
7245
74.6

7648
7862
78.5

78.1
81.0
80.3

81.9
8l.6
82.0

82.9
824
8247

861
94 .8
84.7

86.5
89'3
84,9

83.9
83.1
197

150

73.5
13.9
75.6

77.5%
80.4
78.7

78.0
79.0
79.4

7849
78.9
78.0

783
17.7
19.1

B3.5
89.8
802

81.2
84.0
8l.1

79.3
78.5
T6e6

160

T4.9
Tu.7
76.7

773
783
T7.4

7645
76.7
7646

76.5
76.8
76.1

753
753
7S.1

7%.2
86.C
765

T77
79.2
75.9

T6.2
73.1
711



57

TABLE IX. - Continued.

(b) 70 Percent of design speed.

FREQUENCY ANGLE, DEG
135 20 35 4Cc 50 28] 70 80 90 100 110 120 130 140 150 160
1/73-0CTAVE BAND SOUND PRESSURE LEVELS (SPL) ON 45.7 METER RADI1US

50 T4 8 T1al 7249 T71e9 7063 T1al Tl 729 Theb TUa6 T5.6 Tha2 T6e3 T5.8 T7.1 79.1
63 7107 7341 702 7Le9 T0eb6 699 T0.2 T0e9 Tle2 728 T3.9 The0 79,6 772 7844 79.0
80 TT7.1 T7.6 T4sb6 72,8 7244 71.3 71e9 7284 723 73.3 7448 75.9 793 78.9 8lel 82.3
100 8148 8leb 7923 TBeb THaB T6e3 T5.80 75¢1 7645 77e3 7843 T9.0 81.5 Ble6 83,5 8343
125 83.9 B4.9 83.2 £2.4 80.1 T9.7 7T9.6 78.2 80.7 B8le4 83,1 83,2 83.7 8he2 84,2 83.6
16C 86.9 87.8 88.9 £3.3 82.1 81,8 Bl.% 8l.4 82.9 82.9 84.4 B85.0 84.3 84.9 83.9 83.3
200 85.9 86+41 8341 6Ce9 80s4 7TSe# 78.9 8Cs1 B804 B8le6 82.9 83.6 83.9 83.6 82.7 8l.6
250 84.0 850 B83.3 82.0 B82+1 Ble5 B82.3 83.3 855 B87.0 87.8 88.4 B88.1 86el 83,8 8l.5
315 82.5 83.1 82.8 83.1 8246 8246 B82e5 BU0 B85.8 873 8Be6 88.4 8T.6 85.3 84.1 82,2
403 82.9 8247 B3.2 8let 80s9 B1le5 82,9 88,4 B86.7 87.7 897 90.1 89.4 B86.9 83.9 82.1
500 84 .7 B4.2 83.4 81.7 80,9 8l.4 82.7 B84.0 B86.4 88.0 8942 90.0 B89+9 86+9 84,0 82.1
632 82.9 83.2 B82.7 8l.1 B80.4 B80e.2 B81e6 82.9 84.9 B8T7.1 BB.lt B8B.5 884 86e.4 83.1 8l.3
8§00 82,6 83.3 B2.6 81.8 80.5 79.6 Bles]l B82.8 B4.8 Bb6.B 88s5 88.9 88.8 86.8 83.0 B80.7
100¢C 8249 B63.0 8247 82.0 BGel 794 8047 B2e0 84.4 B85.9 87.5 88.5 88.9 86.0 8l.5 80.1
1252 82+9 BH.l B83.6 82,2 Bl.1 79.2 80.6 B81.9 BlU.4 85,4 B749 B88e8 B8%+2 86el 82.1 7%.6
1600 4.9 B86e2 85.8 84,1 B83.0 BCeb Bleb 8247 B8S5.4% B86e2 88.9 89¢5 90.6 86.7 82.6 80.0
2200 95.1 96.6 98.9 55.0 95.4 93.6 90.1 68.1 90.4 91el 95.6 96.2 1003 95.6 91.3 87.3
2500 89.2 9045 927 91«7 B88.8 86«8 842 84.5 86eT7 BBe3 91e0C 9263 953 91.8 87.3 83.9
3150 86.8 87.8 87.6 B86.8 B86.1 83,5 Ble8 B83.5 656 88+.1 900 91e6 92.3 B89.0 84.3 8l.4
4030 £89.9 92.0 9343 92.0 9143 58.6 6.0 85.6 Bb6+9 88e2 9241 9243 94T 917 B86e5 B82.2
STGC 86+3 B87.8 8946 B8B8B.4 6643 83,5 8241 B2.4 B84.9 B86.1 89.4 89.8 92.1 88.8 85.5 80.1
6200 8B.2 89.4 89.2 EE.4 8745 B86.49 8l.2 &1.3 82.8 86.4 87.7 905 90.5 87.8 83.2 80.3
8C317 85,5 87.8 687.3 8742 B5.C 82.9 78.8 60.3 82.8 845 BbeB 88,0 89.8 86,8 B83.0 7746
10Ca33 8347 8548 85,9 8%¢2 B3.7 814 TTe2 7T8.0 79.7 82.0 Bu4.7 85.9 86.7 83.5 805 75.5
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FREQUENCY

50
63
80

100
125
160

200
250
315

400
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8000
10000

1C

81.4
73.9
77.8

83.1
83.6
82 o4

83.9
83.2
83.1

84.0
84.7
84,7

84 .7
84 .9
85 ‘l.

86.7
88.6
97 .5

89.1
89.8
91.7

89.8
89.3
67.1

74 .4
75.1
7846

81,9
83.6
82.9

85.2
84,3
84,3

84.1
85.2
85,2

85.3
85.9
86.2

87.8
89.9
100 .1

90.5
90.9
94.0

90.7
91.3
88.5

30

80.7
7304
763

80.9
83.1
82.9

83.0
84,0
84.6

8%.1
84.6
84,9

8543
8547
864U

87.7
91.1
1C01.6

90.6
913
96.8

90.6
91.3
89.0

40

19«7
72.1
73.6

8C.2
8246
82.“

82‘2
83,7
8te.S
850
84.4
84.5

85‘2
85.2
85.6

86.7
90.6
102.6

8%9.9
91.1
973

9‘:"5
920
88e8

(c) 80 Percent of design speed.

56

82.1
73.9
7T4.3

79.9
82.2
8242

83'0
85.3
86'6

BU.8
8542
g4.4

850
E4.4
84,7

86.2
89.1
100.6

88.6
89.1
54,5

87.8
9C.2
86.8

TABLE IX. - Continued.

€0

79.9
73.3
4.8

79.6
8201
8S5.1

82.7
85.7
87.1

868
86.7
85.7

8543
85,1
84.9

85.2
88.6
98.8

88.1
87.6
92.2

88.C
89.3
8%.9

70

82.2
73‘9
T4.6

78.7
8242
BS54

83.2
8645
87.3

88 .5
87.“
87.2

86.5
86.4
86.1

8667
88.1
95.9

866
8648
90.3

84.6
85.5
82.8

ANGLE,

6C

787
74 .6
74,9

19.7
83.2
b6.1

64 .9
8843
89.3

90.1
89.9
88.9

8843
88.1
877

88.2
89.9
94,1

89 .5
89.7
89.2

870
86.6
&4 .5

90

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

83s6
74.9
76.3

8l.9
84.1
87.2

84.9
89.5
91.1

91.6
9lek
91.C

89.8
89.7
90.2

90.7
92.1
S94.4

91.3
91.7
91.2

88.7
89.1
86.0

OEG

1CC
tSPL)

110
ON

804
7646
78.8

82.4
86.7
8B.2

86.9
93.0
9345

93.8
93.9
93.%

94.2
93.9
93.9

4.7
96.4
989

95.8
G6e2
953

G2e8
92.5
9C .1

120

8l.2
78.2
79.8

83.7
87.0
£%9.0

87.5%
92.4
92.9

9“.2
9442
9443

95.6
95.5
955

95.8
96.9
102.1

97«7
97.0
961

95.8
93.8
91.5

130

8C.9
61.8
8l.8

85.1
87'6
88 .7

875
92.5
92.0

93.6
94.1
94.2

95.0
LU Y|
94.6

95.3
97.3
103.3

97.6
97.4
97.8

94,7
S4.8
92.0

1a0

45.7 METER RaADIUS

8l.6
80.8
83.“

8646
87.9
88 ‘2

87.4
90.5
89.6

9C.8
90.9
91.5

91.8
90.6
90.9

91.3
92.9
100.0

94.1
93.9
93.3

91.3
91.1
68,1

150

8l1.9
81.6
85.4

87.7
8846
86.9

87.0
88.2
8843

88e¢6
88.9
88.14

87.8
87.1
87.9

88.2
89.3
94.3

89.8
89.6
90.5

875
88.1
85.8

160

82.3
83.8
86el

87.6
87.0
86.4

86.1
86.4
8647

869
86.9
86.3

85.9
85.4
85.3

84,9
86.0
90 .4

86.5
BS5e6
85.5

85.0
82.9
8C.7
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TABLE IX. - Concluded.

{(d) 90 Percent of design speed.

FREGQUENCY ANGLE, DEG

1< 2L 33 40 53 60 7C e 90 1cgo 110 120 130 140 150 160
1/3-0CTAVE BAND SOUND PRESSURE LEVELS (SPL) ON 45.7 METER RADIUS

50 7949 75,4 T7e7 6242 T19¢2 825 81oC 7942 6149 8le7 83.0 83.6 83.0 8u4.0 85.7 87.1
63 T7.6 TBel 77.8 769 7749 T7.8 T18.4 77.9 78.3 179.8 8D.8 82.2 84,6 84.4 85.8 87.6
83 Bl1.3 81«8 7943 T7¢6 TT748 T7.9 78.4 TJE.3 79.1 8l.4 83.1 84,0 B85.8 87.1 89.3 90.8
13C EBel 8842 8549 85,9 BbHU 8544 82.0 85.4 b66.4 85.5 89«0 89,8 89,5 90.4 92.9 91.6
125 E7 .2 BT7.4 Bbeb 656 E5.84 B5,7 8B4.6 Ebeld BTelh BBslGt 90.2 90.8 91.7 92.1 93.2 9l.l
leC 8546 87s.1 87.2 8Le9 86+l 88,2 88.1 8946 90¢2 91.1 917 92.8 92.1 9l.8 91.7 90.8

G2 87.9 6848 £6.9 B5.1 85.8 86e.l 85,8 8T7.8 B87.8 88¢1 89¢3 90.4 90.8 89«8 90.6 89.8
253 B5.1 8649 E£645 86,8 B87¢8 8748 BT.8 8946 91e5 928 94,1 94,5 95.0 933 92.0 90.3
315 §6.3 87,0 B7.5 58.1 8941 89,5 896 923 933 946 95.C 95.0 94.3 93.0 92.1 91.0

4g8g 87.C 88.4 894 E8.7 B8s7 90sS 9162 917 9302 94a5 960 9643 95.9 929 915 89.9

Sa¢ 87.8 E£B8¢5 B8.O 88.3 B9.6 89,8 90.6 921 9345 9541 9548 962 963 93.1 91.5 89.8

630 88.0 BB.7 88.4 BE4S BB8.T B947 GLe5 92.0 93.5 95.7 96.5 97.0 97.4% 93.9 91.5 90.3

ea¢c AB8.3 88.9 8B.b £9.3 8849 89.1 90¢3 91.9 93«4 95.1 96.8 98B.9 98.8 94.4 9l.3 90.2
1230 88sC 8942 B89.0 8945 BE.9 89,5 90.2 92.0 942 95.5 977 995 98.4 939 91l.4 89.8
1250 88.1 89,4 89,9 89,7 B88.7 88.7 93.1 91.7 94.1 95.6 98.1 99.2 99.1 St.1 91.6 89,5
1630 88.5 90,5 9M.8 90,2 B89.5 89,5 90,0 918 GU.2 95.8 98.2 99«1 9943 S4.5 91.8 89.%
2Tace 93¢l 92¢1 92¢6 9241 90e8B 90e8 90+8 978 95,4 96.6 993 99.9 100.4 95.4 92.3 89.8
2530 96.9 90,8 101.4 101.4 98.9 98e1 95.1 94,8 96.3 98.8 100.8 101.9 102.6 98.1 98.1 91.7
3150 98,1 97.2 98.7 96.7 96e6 96.1 93.3 93.9 95.4 GB.4 100.4 102.2 102.4% 98.9 94.9 92.0
4330 91.0 933 $3.5 9343 91.8 91.0C 90.5 3.0 95.0 9647 9947 998 101.3 9646 93.2 897
5C32 92.5 9U.5 96.7 96«3 9247 93.0 90.8 91.8 94,0 95.8 98.7 98.6 100.2 95.2 92.7 88.1
6300 91.8 93.6 9U4e¢l 92eH 9143 93,1 €9.0 O9Ceb 92.3 96al 97.C 9B8e8 98.6 U8 91.1 88.9
8734 90.8 93.4 52,8 S4.1 Slelt 9143 879 90s8 92.9 U, 966 96,8 98.6 94.3 91.3 B6.9
1C23C 88.3 92,7 91,7 91.C 88.3 88.6 85.6 88.7 90.3 92.0 94.5 95.0 96.1 9le1 B9.5 84.9
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FREQUENCY

50
63
80

100
125
160

200
250
315

400
500
630

800
1080
1250

le00
2000
2500

3150
4000
5000

6300
8000
10000

10

72.9
70 .9
73.3

78.8
81.6
83.6

83.2
84 .8
85.5

83.6
84 .4
83.1

81.9
§1.0
82.2

87.1
93.5
83.2

84,0
87.8
83.5

82 .8
83 .2
79 .5

TABLE X. - NOISE OF QF-1A CONFIGURATION 77 (INACTIVE SHORT STATOR,

20

70.6
68.8
73.3

78.3
83.4
84 .5

83.9
85 .8
8“.7

82.9
84 .4
83.4

81.9
81.2
8245

88.3
95.7
84 .2

85.2
89.7
8445

84,5
84 .0
81.0

SPL re 2x107° N/m?]

33

73.6
69.1
70.8

T7.3
82.1
81.6

81.2
83.3
82.2

8.2
824
8l.9

81.2
80.9
82.2

B7.4
94.2
8442

85.2
89.1
8642

84.5
8340
81.0

4g

1C.6
68t
7C.1

76.3
8l.1
81.0

78.9
8145
81.7

81.9
8Ce7
8C.4

80.0
79+2
8Ce5

8549
92.9
84,1

85.5
9C.4
8640

84.8
84,2
82.0

50

69.2
69.6
7C.3

T4.8
79.4
79.5

76 .6
80.2
80.5

79.6
T9.4
78.1

7742
77.0
7840

84.4
924
81.48

84,2
8843
8247

83.3
82.7
795

(a) 60 Percent of design speed.

60

70

69.9
6841
67.1

725
174
7845

7549
7847
7947

80.1
785
76 .4

76.0C
75.5
75 .8

79.6
86.4
Téolt

17.2
81.0
76 .2

75.0C
73.7
T1.3

ANGLE,

83

10.2
68.8
68.8

73.3
76.3
17.5

76 .2
8C.0
79.9

8l.1
799
77.8

17.2
7645
7645

79.1
84,9
1T.4

78.2
80.3
7648

1546
75.0
125

90

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

T1.2
69.1
69.3

T4.1
T7.4
78.5

76.9
81.2
81.4

82.9
82.0
79.6

79.4
78.4
78.8

81‘1
85.5
19.6

80‘2
82.0
79.3

773
775
T4.5

DEG

100

(SPL)

72.1
68.4
69.3

73.8
77.6
78.3

110
ON

70.9
70.1
71.32

T4e3
77.8
79 .8

79,1
83.5
84,2

HARD INLET WITH NO RINGS, INACTIVE EXHAUST DUCT)

120

70.7
703
T1.9

75«4
T84
80«4

79.0
83.7
83.9

85.8
85.0
82.9

83.0
82.3
82.9

85.4
90.3
8.‘.3

85.8
86.9
83.8

84.b4
82.0
79.8

[Data adjusted to standard day of 25° C and 70 percent relative humidity;

130

71.1
78.3
73.8

76.0
78.9
78 .8

796
83.2
82.7

8U.6
83.5
6243

82.9
82.2
82.7

88.1
94,9
85 '2

86.7
$0.0
86 .0

84.5
84.3
81.8

140

45.7 METER RADI1US

71.9
73.3
T4.6

T7.0
71849
79.3

79.2
8l.7
8l.2

82e4
82.4
81l.9

82.5
81e5
8le7

65.1
92.0
832

8543
8802
835

83.0
8628
79.8

150

73.6
T4.4
763

783
79.4
78.5

78.7
79-7
80.0

T9.4
79.5
78.1

775
769
77.7

8l.1
88.2
7942

79.8
82.7
79.8

78.3
1842
762

160

T6.5
77.0
783

79.3
80.0
79«4

7845
787
79.6

791
79.1
77.8

T6e7
7643
76.6

78.8
85.4
76 .8

77.6
79.7
75.8

76.6
73.9
7242



Ly

FREQUENCY

20

73.1
72 o4
77.8

82.8
87.7
88.7

87.3
87.7
85 .7

84 .4
85.5
84,2

6342
82.9
§3 .9

8545
95.2
9C.5

8643
90.6
87.2

88.0
86.9
84.5

-
3G

72.8
71.9
75.5

62.0
87.2
87.4

85.7
8641
84,9

86.3
8§5.C
83.6

8342
9

€6.C
9643
9la7

86.8
9156
€9.5

8843
6647
8543

4G

50

TABLE X. - Continued.

(b) 70 Percent of design speed.

€0

13

ANGLE, DEG

8C

S0

173-0CTAVE BAND SOUND PRESSURE LEVELS

72.0
715
7143

78.3
84,2
84.7

82.7
85.1
85.7

8443
84.1
82.2

81.6
824
82.1

83.2
55.8
S91.0

8649
91.6
87.0

69.2
862
84.0

88,2
84.9
83.C

73.1
Tl.4
70.8

7842
83.2
83.9

81.8
85.4
854

85.9
84.8
82.9

81.9
81.4
81.2

81.7
89.2
85.C

82.3
86.1
82.9

825
8G.2
78.C

74.0
71.2
7240

767
61.0
83.0

€242
86.9
86.9

88.1
86 .6
84.6

83.7
8249
82 ‘9

83,3
89 .2
6640

83.9
86.2
83.2

82 .2
81e5
79.3

T4.3
71.2
72.2

78.3
83.4
85.7

83.0
88.4
88.6

89.6
89.0
86.4

85.7
85.3
85.2

86 .c
90 .5
87.8

86.1
87.“
85.5

83.7
83.9
gl.0

1Co
(SPL)

755
T2.4
733

7843
82.7
84,0

83.2
896
9C.1

SC.9
SCe5
87.7

87.2
86.3
867

87.5
91.3
89.5

8R.9
8807
86.9

875
8547
83.1

110
ON

120

T4.9
Tu.3
77.1

80.3
84.9
86.0

85.1
91.3
90«5

91.9
91.2
88.8

89.0
89.0
89.5

89.9
953
9246

91.2
91.7
8%.3

90.3
88.2
86.1

130

75.1
79.5
77.8

82.2
84,7
85.4

86+8
90.6
8%9.2

90.9
9063
89.1

89.1
8846
88.7

90.0
98.0
94,7

S1.4
93.6
92.2

90.0
89.5
87.1

140

45 .7 METER RADIUS

15.6
17.2
79.3

82.2
85.2
8645

85.7
88.2
87.1

684
88e6
87.4

87.6
864
86.4

87.0
94,0
91.7

89.1
907
88.9

8745
87.4
Bl‘.q

150

78.3
7845
80.7

83.0
85.0
84 .4

84,5
85.2
85.4

85.3
8546
83.7

82.6
8l.6
82.7

82.7
89.0
87.0

83.6
85.8
84.9

83.0
82.9
81.0

160

79.8
8lett
82.7

83.7
8h.7
85.6

85.5
B4 .5
85.1

84,5
84.5
82.6

81.3
81.2
8l.1

806
86eH
8“ .“

81.7
8245
8Ce 6

80.9
T8.7
77.0
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TABLE X. - Continued.

(c) 80 Percent of design speed.

FREQUENCY ANGLE, DEG
10 20 390 43 50 60 706 8gC 90 1C0 110 120 130 140 150 160
1/3-0CTAVE BAND SCUND PRESSURE LEVELS (SPL) ON 45.7 METER RADIUS

50 83.8 7647 8leB 8le7 83.5 82.8 8242 8le7 7847 B8le7 7948 79.9 79.5 8l.2 81,5 83,5
63 Tha3d 7542 T35 T8O The2 735 T4hed TheT 1563 755 T7e2 TTe6 81.3 5048 B82.3 84.9
80 7766 7940 753 T74.1 7346 7348 78,5 7T5.0 7568 7763 7946 8L 82.0 82.5 B8u.8 B86.4
100 83.3 B82.3 82.2 8047 79.8 81.0 79.8 E0.2 B81.8 82.7 83.8 B8u441 853 86+5 B88.2 B88.4
125 8541 B4.9 BU4.6 8U.1 84,2 BH.6 8H.T 8542 B6.7 E7.6 88.7 B89.C 88.7 89.2 88.9 B87.8
160 84 .7 B850 86.0 85.3 86.2 BTsS5 BT7e8 88e7 90+2 977 9143 91.6 907 90.2 B89.0 88,5
200 86.1 B87.6 B86.1 85.1 B85.9 B86¢% 8546 871 BT7e2Z 87«4 B9¢1 8945 90.1 B892 88.4 89,1
250 84.6 B86.3 Bbel 86.6 88,1 B8T7.6 8B4 5F.6 913 934 94¢6 9445 GSU.]1 91.8 89.8 87.8
315 850 8546 B6.8 88.0 88.8 89.C 89.6 913 932.1 95.0 95.8 95.2 93.5 91.0 89.3 88.7
4gce B4 4 85.3 87.1 £€7.1 B86+9 89.4 904 91.8 93.4 94,9 95,9 96,0 95,1 91.4 B%9.4 88.7
500 8543 8640 857 B6e3 B8T7e2 88e2 892 91e3 9342 94e2 95.5 95.4 94.8 9l1e8 B89.5 88.2
630 84e7 B5.4 B5.7 6.4 86.2 8649 8841 90.1 92.2 93.7 95.1 95.5 984.9 91.7 B%.l 87.1
800 84.6 8545 86,0 86,5 8548 86.0 87eb6 B9+l 9066 92¢5 S8eb 95.2 96.1 92.6 87.8 8643
1000 84 .t 85,7 864 B6e2 B5¢e2 85.5 BTeD B88e5 90,5 9149 94,2 95,5 95.4 91,5 87.0 863
1250 8541 B6e8B 86.9 BE9 B86el B5.4 B6E.B 88.3 90«8 9244 94.9 95.2 95.3 91.6 88.1 8643
1600 8643 B87.3 87.6 87.8 87.3 86.1 B6.8 BB.l 908 92.8 95.3 95.4 96,0 92.3 88,1 85,5
2000 B8e2 894 90.5 91e2 910 88¢5 8842 8942 91e8 9348 963 9644 97.0 93.4 89.3 86.4
2500 945 9749 99.9 102.0 1032 1000 977 94.2 94.0 96,0 98.4 100.0 1012 979 93.5 90.8
3150 8746 B89.6 90.1 909 90.7 88¢1 871 8848 90.9 93.9 95.8 9742 97.3 SU.l B9.4 87.0
4000 88,5 90,4 90,7 9le4 89+s9 B8.T 86e9 B849 615 930 96el 9642 9Teb6 938 89.2 85.9
S000 91el 92.6 95.8 9743 9449 93.1 90.8 89.3 90.6 92.1 98,9 95,1 96.9 93.1 B89.8 85.2
6300 87.6 89,9 89.9 90e4 89.4 88¢2 BULO 864 BTaT 91.9 92.7 O9Ue8 94.7 91e¢2 B86e7 8Ue8
8000 89.6 908 90e8 92.6 91e3 89,6 B85.4 Eb6eb BB8.9 90,6 92,2 92.5 94e7 G1leT 8T8 82.9

10000 86.5 8B.3 89,0 89.8 B8B7.3 8646 B2.8 BUH.3 85.8 88,0 90.1 906 92.0 88.6 B5+6 81,3



6%

FREQUENCY

50
63
ag

15C
125
168

23C
250
315

LIRS
50C
630

fa0
1eco
1253

1600
2036
2500

[S 0NN g ¥
€ (D
ocuwv
D aa

6300
8Ca13

1gcco

Y
(8]

83 .5
77.5
79.3

87.0
87 .8
85.8

87.6
86.2
£7.0

87.5
88 o5
87.7

88.5
678
88.7

89 .1
90.3
55.2

94 .9
91.1
92 'D

50,9
91.3
§8.1

~y
~

$0.0
89.8
89,9

93 .9
91.8
58.4

97.9
92.9
9"’ 'D

93.6
93.5
97.1

(%24
(&)

7643
7643
77.8

6§55
8§7.3
58.3

88.3
87.2
§9.5

89.2
82,3
89.9

90.2
97.8
93707

91.9
93.3
101.4

17769
93.4
9645

94,9
4.2
9.8

40

8242
773
75.8

64,432
86.8
E€a5

SC

7840
76.8
75.8

85.8
85.6
86.5

87.1
8§8.2
9G.3

90.2
90.5
B8.7

90 .G
93.6
89.7

906
91.5
1C0.4

1CC.4
91.9
G3.8

94,1
9247
88.8

TABLE X. - Concluded.

6C

81l.F
7743
768

86.C
85.8
88,5

87.3
89.7
91.C

9200
92.C
9C.9

9C.C
9Ce3
9C.2

89.9
90.5
99.2

99.1
9C.9
93.C

934
91.5
8e.t4

70

81.G
77.0
775

83.0
85.1
88.8

86 .6
91.0
92.3

92.2
91.5
91.9

91.7
91.3
91.4

91.4
91.0
96.9

97.1
S0.6
91.2

89 .4
88.5
86.1

ANGLE,

&CcC

76 .8
TE .8
77.8

84 .5
56.6
89.5

87.8
92.2
SZ.8

94 .0
935
93.9

90 .9
9C.5
EB .4

(d) 90 Percent of design speed.

90

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

81.3
17.3
78.0

85.3
87.8
91.3

88 .6
5445
95.8

95.0
54.8
95.9

94 .5
94.8
95.2

95.q
95.5
967

96.6
95.6
94,7

9246
92.8
89.9

DEG

100
(SPL)

8245
78.3
7%.8

85.0
8Re6
92.0

89.3
95.2
96.5

96.0
95.3
S6.7

9%5.2
$5.6
9642

96.1
96.7
98.2

98.1
Sbeli
95.7

95.6
94,3
91.6

110
ON

83.3
80.3
82.0

8845
893
92.5

90.3
9645
97.0

97.7
96.8
97.2

977
98.1
98.9

9849
99.5
100.2

100.1
99.6
98.2

960U
96.0C
93.1

120

85.0
81.0
83.3

9C.0
9Ce 6
92.5

90.8
97.2
96.8

98.0
975
98.0

99.0
996
9%9.7

994
99.8
100.9

102.2
10C.2
980

98,7
96.6
95.0

130

83.3
83.5
85.5

$0.0
92.3
§2.5

92.3
96-7
95.0

96.7
97.0
97.7

1C80.0
99.6
100.2

100.6
101.2
101.9

102.1
101.1
100.C

98.1
98.3
9546

140

45.7 METER RADIUS

83.3
83.0
86.8

90.5
91le6
9]'8

506
94,2
923

93.2
93.0
93.9

95.2
94.1
95.2

95.1
955
96t

9749
96.9
95.2

93.9
94.3
9146

150

85.3
85.8
88.3

92.0
93.1
90 .5

90.1
92.0
91.3

91.7
92.0
92.2

92.0
91.1
91.9

924
9243
93.2

94,1
929
92.0

90.6
90.5
88.1

160

88.4
88.9
91.7

93.7
922
90.9

90.5
91.8
92.1

92.1
92.4
91.6

91.6
91.7
91.6

90.8
91.6
92.3

93.0
91.0
89.2

90.1
88.2
85.6



0§

FREQUENCY

50
63
80

100
125
160

200
250
318

400
s00
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8000
10000

10

71.“
70 .6
727

78.1
81 .4
81.2

82.2
83.1
83.0

81.2
80.8
79 .1

78 .1
18 .7
80.0

85.5
91.7
82 .1

83.8
87.8
B2.9

84,0
82 .7
80.2

TABLE XI. - NOISE OF QF-1A CONFIGURATION 78 (ACTIVE SHORT STATOR,
HARD INLET WITH NO RINGS, INACTIVE EXHAUST DUCT)

[Data adjusted to standard day of 25° C and 70 percent relative humidity;
SPL re 2x107° N/m? ]

(a) 60 Percent of design speed.

ANGLE, DEG
20 30 L) 50 60 70 80 90 100 110 120 130 140
1/73-0CTAVE BAND SOUND PRESSURE LEVELS (SPL) ON 45.7 METER RADIUS

698 6948 TCel 6848 67a9 68e9 696 T0.9 T0e8 7049 TCe7 T1e9 72.3
69.3 68.8 68.9 69«6 684 6843 68 .1 62.6 69.3 69.9 705 7361 13.6
T2e7 T0e7 69.2 69«4 687 665 6840 69«8t 6947 710 T1le5 THO 74,7

TTe T6,4 T6el T3¢9 Thel T72.9 T1e9 T8l T4el 738 T5.7 77.1 7746
B2eli BUeB 8Leb 7829 TT7eb6 773 7541 766 TTel 7746 7840 79.3 179.1
Bl1e7 797 79¢2 T8¢l 769 7TT7el T6.4 779 T7.9 7T8B.4 793 7T8.7 78.7

822 80¢l 77.6 762 751 The? T5.4 7546 T542 1762 T72 TB.T 17.9
83.6 B8le.€ 80sel 7946 7845 78.1 7TB.6 BCs0 B8le5 82.3 83.1 83.C 681.0
823 B8len7 8Ce3 8Je0 7940 78.8 79,0 B8B0e3 8le7 83.2 83.1 82.5 805

80.5 82.5 80.5 7849 79.5 79.0 7%9.5 81.4 Jo4 B84.9 85.1 Bu.lt  82.2
81e3 80e2 7942 78.0 7TT7a8 7T7.8 79.5 81.3 83.8 85.2 85.4 84,0 81.5
80.5 78.8 78,7 7T6e3 T6E4C T6el T7e1 79.5 8le5 83.C 82.9 82.6 &l.6

7846 7846 77.8 T76¢3 T5e¢8 75.6 764 78.4 80.8 82.1 8l.9 82.6 &1.9
T9.9 79.4 7842 7642 751 1751 7548 77«7 7T9.7 81s2 81ls7 8242 8leb
B1e5 8048 798 7743 755 7541 75.6 77.5 79.6 8l.6 82.4 82.1 81l.l

88.0 87.2 B86+0 83.0 80.2 78.3 77.2 78.8 81.7 83,3 8u4,1 85.8 83.5
Fhe5 93eB 9348 9Ce0 B87e5 €540 B81le5S B82e7 872 87.7 8846 917 90a2
83.9 83.7 83.6 80.9 78s1 75.6 7546 769 T9.2 81e2 82.2 82+.6 8046

85.3 84.8 85.7 83.7 80«8 76.8 76.0 77.0 80.0 81.8 82.8 83.7 81.3
892 8%¢1 9Cel 8842 8640 80s3 7843 78,7 B8C0e5 8343 83.5 B8Bbe2 8U4.7
B4 .8 85.9 Bb6el 8243 B8C0eli Tbe3 7S48 T6e6 T7e9 8leti Bleb 826 81.1

8542 B8U.3 85¢3 83¢5 8le7 75.2 7T4.5 75.3 7T8.5 80.3 83.0 83.5 81l.7
84 4,9 B53.2 8542 8246 B80e7 73.9 Tlhel 7643 TBel 79.7 B8U0.7 B82.9 81.7
8le6 B81e2 828 80e2 7843 7148 71,5 73.C T8e7 77,7 T8.7 803 7T8a7

150

T4.8
74.8
174

78.6
80.4
78 .4

77.6
79.1
79.5

79.2
79.0
783

77.1
762
77.C

795
85.7
T6e7

76.8
19.9
78.1

77.5
T7.3
1547

160

75.0
763
T7e3

T8eS
79.2
77.5

77.3
77.2
7842

174
775
765

75.3
T4e5
Thae9

769
82.9
73.8

The2
76'6
73.0

The3
72.0
7C.3



IS

FREQUENCY

50
63
80

100
125
l60

200
250
315

400
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8poo
10000

10

73.5
T1.4
T6.1

80.7
83.5
82.3

83.7
81.8
8l.6

81 .4
82.7
81.2

80.2
80 .6
81.7

83.7
91.7
87.7

84 .8
88 .2
85.7

87.1
85.8
83.8

20

72.5
12.5
76 .6

79.8
83.7
82.7

84,0
83.5
81.8

82 .“
82.7
81.7

81.6
81.6
83.0

85.2
94.7
90.0

86 '“
90.5
87.6

88,2
87.0
85.1

30

72.6
T1.7
73.8

79.5
83.2
82.5

82.0
82.0
81.8

83.1
82.1
81.9

8l1.6
82.3
83.0

85,5
95.7
91.0

861
91.3
89.1

88.2
86.6
85 .6

40

1/73-0CTAVE BAND SOUND PRESSURE LEVELS

T1.6
70.5
71.5

78.7
825
81l.2

80.2
81l.6
82.8

81.9
81,7
80.9

814
8145
82.“

84.5
94.5
90.5

B6.6
92.5
89.9

89.2
88.6
86.9

50

T1.8
707
T71.6

762
81.3
80.2

79.5
82.8
83.5

81.9
83,2
80.2

80.2
80.5
81.0

8247
94 .0
89.0

85.8
91.3
87.4

88.2
863
84.4

TABLE XI. - Continued.

(b) 70 Percent of design speed.

60

71.6
70.5
70.8

753
79.8
80.7

789
81.5
83.5

83.6
83.4
8leti

80.1
80.0
7%9.9

80.9
94.0
88.8

83.6
88.7
84.9

87.1
84.5
83.3

70

12.6
71.2
71.3

75.7
80.8
80.5

78 I9
83.1
83.3

84.1
83.6
82.2

Bl.4
80.8
80.7

80.8
89.5
84.8

80.4
85.3
82.2

80 .9
79.3
77.6

ANGLE, DEG

80

T72.6
71.0
71.5

75 .8
80.0
81.0

79.7
84.0
85.0

85.9
85.6
83.7

83.1
82.1
82.0

82.2
88,5
84 .2

82.1
84.0
82.1

80.7
80.1
78.4

90

73.3
71.5
71.6

77.0
80.5
82.0

79.9
86.0
86.1

86.9
87.2
86.2

85,2
84.1
83.9

84.3
87.6
85.2

83.4
84.8
83.6

81.7
82.3
79.6

100
(SPL)

7“.1
12.7
73.8

177
8l.7
82.7

80.9
87.8
87.8

89.2
89.7
88.9

87.9
863
86.4

865
88.9
86.9

86.8
87.1
84.9

85.1
84.3
8l.4

110

120

130

180

ON 45.7 METER RADIUS

78.0
73.2
75.3

78.8
83.2
83.7

82.2
88.6
88.5

90.“
907
89.9

88.9
87.3
88.0

88.3
91.6
89.0

88.1
89.2
88.1

86.0
8548
83.9

T4.0
Thel
77.2

79.9
83.1
83.9

82.8
89.2
88.5

90.5
90.8
89.3

88.3
88.4%
88.6

88.9
92.5
90.1

8849
89.2
87.5

88.4
86.3
84.3

761
76.7
78 «6

8l.7
84,8
83.8

84.0
89.1
87.6

89.7
89.6
88.7

88.6
88.1
88.0

88.8
95.8
92.2

89.3
91.1
89.1

88.9
88.0
85.4

766
76.7
793

81l.7
83.3
83.7

83.2
8646
85.0

869
867
8649

86.9
86.0
85.8

8543
90.2
88.0

85.4
877
85.9

85.2
8545
82.6

150

78.6
78.9
80.6

84,0
84.8
83.0

83.0
84,1
84.5

83.7
84.7
83.9

82.7
81.3
82.2

82.0
87.0
85,2

8l.4
83.2
82.7

80.9
81.3
79.8

160

79.8
80.4
8l.8

83.7
83.2
83.1

81.9
82.7
83,3

82.6
83.1
82.1

80 .8
80.7
80.3

80.1
84.2
82.4

79.5
80.0
78.7

78.8
773
75.4



4

FREQUENCY

50
63
80

10C
125
160

200
250
315

4g0
500
630

800
1000
1250

1600
2000
2530

3150
4000
5000

6300
8000
10000

ig

82 .4
72.9
75.9

82.3
82.6
81 6

82.9
Bl.9
82.6

83 .0
83.5
84,0

83.3
83.8
84 .4

85.7
87.8
93.2

87 .4
88 .5
89.8

89.2
89.7
87.1

20

751
74.6
77.1

80.8
81.8
82 .b

84.2
83.1
8346

83.9
8Y 46
85.0

85.1
85.7
86.0

87.2
89.3
96.9

89.3
90.2
92 .7

90.2
91.1
89.1

30

79.9
73.7
75.2

8C.8
81.8
83.2

83.1
83.3
85.1

85.4
84 .5
8545

85.4
85.8
86.0

87.5
90.9
9%.2

89.3
9C.7
$5.2

950.0
50.7
89.3

43

53

TABLE XI. - Continued.

(c) 80 Percent of design speed.

60

72

ANGLE, DEG

80

9C

173-0CTAVE BAND SOUND PRESSURE LEVELS

792
72.9
73a4

79.3
81.3

Z.1

82.2
34,4
8548

8%5.2
85.1
8€.3

69.6
8643
86.4

87.8
$C.8
99.9

83.1
Ta,.1
73.6

78.1
83.9
82.7

82,6
84,6
8643

85.0
86.1
85.3

85.3
85.0
85 '2

86.7
89.9
101.4

89.6
89.3
94 .0

89.5
90.7
87.6

77.6
TIe9
73.2

788
8l.4
84,2

83.2
85.3
8648

8747
8648
8645

85.6
85.2
8u4.7

85.7
88.6
99.4

87.7
87.8
92.3

88.3
89.5
86.7

8l.6
73.9
T4.4

79.8
E2 o4
84,9

827
8549
87.4

88.4
88.1
87.5

868
8643
855

8b.d
87.1
94,9

85.8
86.0
89.6

83.6
84 .5
82.1

17.6
73.7
T4 2

7943
83.4
€547

8hal
&b +6
88.6

89 .4
89.6
89.0

88 .1
87.8
87.0

86.8
87.3
93.0

87.1
87.0
88.1

84.8
85.0
82.9

7647
T4.6
7542

80.4
84.6
86.6

83.7
288 .6
50.3

91.2
91.1
91.3

89 .6
89.7
89.4

89.7
89.6
§2.0

88.9
8%9.3
88.8

86.3
86 .9
8".“

1C0
(SPL)

7.1
75.7
771

82.6
5.8
86e9

8“.6
SC.1
91.6

92.5
92.5
92.8

91.6
91.3
91.7

91.8
92 .4
93.5

91.9
SC.9
89,8

89,5
88,9
8641

110
ON

77.1
76.7
7842

120

79.1
77.5
79.7

83.4
86.9
86e¢5

86.3
91.7
91.9

93.8
93.7
93.7

4.5
94. 6
4.6

94,1
94.5
9745

95.2
93.7
92.8

93.0
9C.8
88.9

1338

79.9
78+9
8].9

85.4
87.9
879

87.4
91.8
908

93 IO
93.1
54 .0

95.1
94.8
Su.7

95.2
9546
98.2

9543
95 .4
S4.1

93.2
92.9
90.1

140

45,7 METER RADIUS

79.9
60.9
83.2

864
§8al
87.9

8609
89.9
89.1

SC.5
90.1
91.1

91.4
90 .8
9049

91.2
91let
$4.0

91.1
91.6
G506

893
90.0
869

150

160



€g

FREQUENCY

5G
63
8C

130
125
16C

23¢C
253
315

4cco
500
6330

RJC
1CGC3
12530

1600
200¢
2500

3150
4G30
5CO0

6300
sgoe
10000

10

78 .4
75.8
78 .4

84 .3
84 .7
84.6

85 .6
85.0
86 .4

66.7
87 43
87.5

87.5
87,5
88.0

88 .5
89.9
S4.6

94 .1
91.1
92.1

92.2
91.3
89.1

2C

7542
771
79 .4

84 .8
85.1
85.9

88.1
8645
87.3

86.8
8842
86,5

89.1
£9,.2
89.8

92.0
91.4
6.1

95 '6
92 .5
93.9

93,0
92.9
93.5

4C

1/72-0CTAVE BAND SOUND PRESSURE LEVELS

75946
7643
75.2

el.6
3.7
8543

g4, 1
36.3
£8.5

8§77
b8.8
8E.8

89.8
95C. 9
9C .3

91.2
92.8
1C1.7

1CC.6
3'6
$6.9

95.2
9543
92.C

en
Je

81l.1
Toelt
754

8l.1
3.4
8543

84,8
86'5
88,2

85.6
90.0
89.8

SC.0
91'3
101.1

133.1
51.3
92.4

S2.4
91.4
88.5

TABLE XI. - Concluded.

60

8.9
T6e 3

5¢7

70

789
75.9
75.7

82.9
63.9
8743

85.3
87.5
30.2

89.8
91.5
91.0

90 .3
905
$0.5

89.7
89.9
95.2

95 .6
89.6
9C.4

88.7
87.2
84 .8

ANGLE,

80

78.4
16.9
7649

83.9
84,4
88.‘*

86 46
88.3
S1.4

91.2
92.2
9243

91.6
92.0
91.3

91.2
91.2
93.1

92.8
91.5
9C.5

89 .2
88.8
87.0

(d) 90 Percent of design speed.

93

79.4
173
78.5

86.9
86.4
89.8

86.4
90.0
92.7

92.7
93.2
94,1

92,3
93.9
S4.0

93.4
93.7
94.4

94.3
93.5
92.4

90.5
91.1
88.3

DEG

10D
(SPL)

79«2
78.8
79.9

87«6
87.7
9C.8

87.6
92.1
94 .2

94,5
94.8
95 .6

94,3
S6.4
97.3

95.9
95.5
96,1

961
95.3
93.5

93.2
92.6
9C.1

110
ON

81.1
8.8
8l.9

89.4
8%.7
91.1

88.1
93.1
94 .4

95.2
955
96,0

9643
9842
9845

97.7
98.2
9842

98.1
97.8
97.0

94.5
94, 4
92.1

120

81.0
8C.7
83,0

89.7
89.8
91.5

88.7
93.4
94,1

95.4
95.4
96.2

97.6
9841
99.0

97.8
98.3
99+5

100.1
98.4
96.7

97.1
94,9
93.0

130

83.2
82.6
85.7

90.1
91.2
91.8

89.8
93.8
93.0

95.2
9547
96.5

98.6

984
99.3

9945
99.8
99,6

$9.8
99.6
97 .4

97.0
96.8
936

i40

45.7 METER RADIUS

83.4
8349
8647

91.2
919
91.1

89.4
93.0
9149

928
92.8
94,0

95.0
94,5
95.0

95.0
94,7
95,1

96.1
95.1
93.7

92.9
93.3
90.5

150

85.4
65.8
88.9

92.1
92.7
90.8

89.8
91.5
90,9

91.5
91.5
91.6

91.3
91.2
92.0

91.7
91.8
92.2

92.3
91.3
90.9

89.4
90.1
88.0

160

87.“
87.8
90.3

91.3
90.8
90.6

9Ce3
89.8
90.4

90.2
90.0
89.9

89.9

90.1
89.8

8849
88.9
89.5

89.7
8842
8645

87.0
85.4
83.5



41

FREQUENCY

50
63
80

100
125
160

200
250
315

400
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
BOOO
10000

10

72.8
69 .5
T2 .9

77.8
79 .9
81.0

80.7
81.6
8247

80 Is
80.5
79 .2

78 .5
79.6
80 .3

85.5
92 «8
83.5

84,6
88 .4
83.0

84.9
83.3
81.0

TABLE XII. -~ NOISE OF QF-1A CONFIGURATION 80 (ACTIVE SHORT STATOR,

INACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT)

[Data adjusted to standard day of 25° C and 70 percent relative humidity;

SPL re 2x10™° N/m? ]

(a) 60 Percent of design speed,

ANGLE, DEG
20 30 40 S0 60 70 80 90
1/3-0CTAVE BAND SOUND PRESSURE LEVELS
Tlelh 7049 69«84 T0s3 6%9e3 70e3 698 71.6
693 69«1 676 659l 69s1 6748 6Be3 6846
72e1 70,6 68.8 694 6%96 6Tel 68.9 69,1
T7.1 75%.6 75.1 73.3 74,0 7T1lel1 71.6 72.5
80«6 T79.8 78¢3 T6el 759 75,1 74.3 75.1
81e0 7942 778 772 T6aC 767 763 TT7e3
81«5 T8eT 7643 7543 78«7 7842 75.0 762
83e2 8147 7847 7842 774 7647 7847 80.2
B2.4 83.6 79.1 79+6 78,6 78.1 79.2 81l.1
798 80.9 791 77,9 77.9 7T7.8 79.3 81.3
80e2 792 TTel4 7642 T6e5 T6e7 79.0 809
800 7749 T6elh 755 752 T5e¢4 767 7T8.7
79e2 T84 7745 76.0 750 75.0 76.2 78.0
79.8 79,0 78.0 76¢3 7848 784.1 75.8 177.5
80.8 8045 7942 773 75«0 T4.2 75.5 77.3
87.0 85.8 84.3 8le0 79«9 76.7 77.0 79.3
95.6 95,1 93.3 89.8 91.1 B3.8 B3.0 86.8
B4 46 BU.,6 83,3 80.6 T8.0 7541 7541 7743
B5.4 B84.8 B4.3 B8B2e3 T9%.1 74,9 75.3 T7.3
89.9 8848 89.3 86.7 83e2 T8.7 17.9 78.5
8h.4 8S5.7 84.9% 809 78.0 76.2 7T84.4 Toal
853 85.1 84.6 82.3 80«3 Thed Thal 754
84 .8 83e6 BU.0 B8le5 T8e8 T3¢0 T35 7640
82.0 82.0 82«0 79¢3 77.C 70.5 71.1 72.6

100
(SPL)

71.1
6843
68.8

72.3
75.8
7.2

75.8
81.7
82.4

£3.8
82.9
8C. 9

8C.2
79.1
78.3

8C.7
86.8
79«8

79.1
8C.5
780

78.8
775
7543

110
oN

72'3
70.1
70.3

73.0
773
7847

777
82.7
8l.2

B4.9
84,9
82.7

81.9
81l.C
81.3

83.C
87.6
8l.l

8l.4
83.]
8l.4

80.4
79.6
T7.3

120

13p

140

45.7 METER RADIUS

719
7C.9
T2e4

T4.7
T7.2
79.3

77.8
83.7
84,2

85.0
85.0
82.8

81.9
82.2
82.4

83.9
89%.6
824

82.9
84.3
81.3

83.2
81.1
79.0

72.1
72.1
73.3

75.8
8.4
78.7

78.3
82.9
82.6

8.1
83.5
82.2

82.4
81.6
82.2

85.3
93.1
83.1

84,3
869
83.0

85.4
83.0
81.0

72.8
73.3
4.9

76.6
78.1
7845

177
8l.2
80‘“

8201
815
8l.0

8§22
8l1.3
81.2

83.0
91.0
81.1

81.8
84.8
81.9

81.9
82.0
78.8

150

4.9
T4.6
T6.3

17.8
78.9
78.5

77.7
78.7
80.1

79.1
78.5
17.9

76.9
76.5
77.0

788
8646
77.0

76.9
80.1
78.2

77.9
17.1
76.0

160

75.3
The7
76.3

T7.2
78.3
776

77.2
76.3
78.5

T76.8
1646
76,1

T4.6
T4.2
T4.0

752
82.9
73.5

Th.2
76«3
73.3

Thae7
7242
7C.6



1

FREQUENCY

50
63
80

190
125
160

200
250
318

400
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8000
10000

1G

75 .4
72 .l
156

81l.1
83.9
83.1

83.1
81 .9
81.4

81 .0
81.6
81.0

80.7
81.8
82,5

84.8
91 .7
90 .6

86 .9
88«9
87.0

88 .5
85.9
84,3

73.9
T2 .8
76 .8

80.3
8haY
83.6

83 .4
83.6
81.5

81.5
82.1
81.7

8l.9
82.9
83.7

85.7
96.2
95.1

88.1
90 .4
89.0

89.2
88.1
86.0

33

72.4
71.9
73.8

80.30
83.8
82.8

81.6
82.4
81e7

81.7
§2.0
835

81.2
81.9
83.0

85.2
94.4
93.2

87.2
90.8
9C.5

89.7
87.3
86,3

43

(b) 70 Percent of design speed.

50

TABLE XII. - Continued.

60

73

ANGLE, DEG

80

90

1/3-0CTAVE BAND SOURD PRESSURE LEVELS

72.3
71.3
72.1

70.6
T1l.3
T1.5

7545
80.3
79.9

7849
81.2
83.0

8l.4
80.5
19.2

79.5
79.8
79.9

81.8
92.4
91.1

85'1
88.8
87.0

87.8
85.7
83.3

72.1
71.1
71.1

75.8
80.1
8C.4

78.8
8C. &
83+.2

82.2
8l.8
80.5

79.5
79. 4
79.7

80.2
89,2
88.2

83.1
86.4
8Y4.7

86.5
83.7
8243

T3.3
12.4
71.8

74 .6
79.8
80,6

794
8l.4
83.5

83.4
82.3
81.4

80.5
80.3
80.4

80.0
86.0
8“ .7

80.4
82‘9
81l.5

80.0
7846
77.0

T4.1
11.9
71.8

75 .0
79.9
80 .9

80.4
§3.4
84,7

85.4
84,5
83.2

2e7
81.9
81.5

81.5
85.0
83.9

82.1
83.2
8le7

BG .7
79.8
7842

746
72.1
72.3

7645
80.8
81.9

79.9
84,7
86.4

87.0
86.6
85.5

84,5
839
83.9

84 42
874
86 .4

83.9
84.7
83.7

82 ID
82.1
79.5

100
tSPL)

73«6
72.1
7245

7646
8l.4
B81.9

8C.8
8646
88.0

88a.7
88.5
8742

86.2
84.9
84,9

85.7
8945
8847

110

120

130

140

ON 45,7 METER RADIUS

75.1
72.9
Thel

78.1
82.1
83.6

8l.4
87.4
89.0

89.9
90.0
88.5

8842
87.3
87.9

88.2
92.7
91.4

88.1
895
88.0

86.6
86.1
83.7

75.4
T4e3
T6e7

19.2
83.0
8“.0

82.7
88.3
89.1

50.5
90.2
88.8

8843
88.5
88.8

88.8
93.3
91.8

89.3
90.0
88.0

89.1
86.9
85.0

76.4
766
78.3

81.0
8346
83.6

83.4
88.6
87.5

89,2
88.5
87.9

88.0
87.9
87.9

88.3
94 .0
93.2

89.7
90.9
89.5

90.5
88.2
8642

T6.8
7663
7%9.0

81.5
83.8
83.8

824
86.2
85.2

86.7
86.6
865

87.0
85.9
8547

85.7
91.0
$0.7

86.2
87.8
87.3

86.0
85.9
82 .6

150

78.8
78.1
80.5

83.0
83.9
83.3

82.3
83.9
84.0

83.2
83.6
83.2

82.2
80.9
81.9

81.8
86.5
86.6

81.9
83.4
83.3

81.5
82.1
80.2

160

797
79.3
81.2

83.0
83.5
82.7

81.8
81.3
82 .6

8l.1
82.4
81l.6

80.2
797
194

79.2
83.3
83.6

79.6
80.0
7846

79.4
77.5
75.1



9¢

FREQUENCY

50
63
80

100
125
160

200
250
315

400
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8000
10000

1c

830.1
72.3
75 +6

81.3
82.6
81.8

82 .8
81.7
82 .9

83.0
8“‘1
84.7

84.6
84 .8
85.2

86 .8
88.3
97.7

89 .6
90.0
91.8

89 .7
90 ’D
87 .5

20

74,6
75,0
T7.3

80.1
82.5
82.3

84 .0
§3.1
83 .4

83.5
84.2
84,5

84,7
85,.8
86,2

87 .6
88.8
97.7

90.2
91.1
93.6

90.7
91.8
89.1

30

75.8
7343
T4.1

78.6
8l.1
82.7

63.2
82.4
83.9

84,7
84,2
84,7

85.4
85.5
86.0

67.8
89.7

100.0

90.6
91.0
56¢3

$0.7
91.5
89.6

4z

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

£1.8
737
724

79.6
8l.1
82.3

82.0
82.6
84.9

8S.4
64,6
84,7

85.4
851
85,5

87.0
89.2
101.0

9C.6
91.1
569

90.5
92.3
§9.8

5C

7843
T4.5
7349

79.1
80.8
82.0

§2.8
83.4
85.9

85.0
85.1
84.2

84.4
8“ .D
84,0

85.5
87.3
99.0

89.1
89.3
928

£9.1
9C.7
87.5

TABLE XII. - Continued.

(c) 80 Percent of design speed.

60

83.8
73.8
72.9

79.3
81.1
84,3

83.3
83,7
B86e2

86.7
8662
86.0

85.1
84.6
84,2

8%.0
8643
9549

8649
87.1
90«6

B7.9
88.7
8640

70

77.3
74.5
73.1

77.4
81.6
84.0

82.7
84.9
87.2

88.0
87.1
874

864
86.0
85.8

85.6
86.0
93.7

85.6
85.8
87 .9

83.9
84.5
82.3

ANGLE, DEO

80

81.8
74 .5
4.1

79.3
£§3.1
85.0

84 .5
85.7
88.7

89 .5
89 .6
88.5

88 .4
87.5
87.2

8649
87.2
91.0

87.1
8746
87 .“

S0

T6eb
747
75.3

83‘1
84.1
8647

84,5
88.1
93.5

91.2
9C.9
91.0

89.7
89.6
89.7

89.6
90.2
9245

89.9
89.9
88.9

87.1
87.7
84.8

1nogc
{SPL)

78.5
7543
76.“

8C.8
65.5
87.5

84,7
89.4
91.4

92.4
92.7
92.7

91,2
91.0
9C.8

91.3

92.7
9u,9

91.7
91.7
9Ca

9C.1
8942
86.8

110
ON

8041
76.8
77.8

82.4
864C
88.C

8545
90.7
92.9

93.q
94.1
93.5

93.1
93.3
93.7

93.9
94,5
9645

93.7
54,0
93‘q

9].1
90.¢8
g89.C

120

T9e 4
T7.4
79.0

83.7
87.1
8847

86.4
91.2
92.8

9345
93.7
93.8

94.2
94,9
95.1

S4.5
94.8
98.1

955
9h.5
93.9

93.7
92.1
8S.8

130

79.8
197
81.8

84.9
87.3
88.5

86 .8
91.2
91.C

92.7
92.9
93.7

95.1
94.5
4.3

94,3
95.0
100.7

95.9
95.5
94.8

95.2
93.3
91.3

140

45.7 METER RADIUS

150

82.8
82.0
85.1

86.9
88.8
88.0

8643
87.9
87.7

87.4
88.2
88.2

87.4

86.8
875

87.4
87.8
91.9

88.1
87.6
88.4

86e1
86.8
84 .6

160

83.3
82.5
85.1

87.0
87.7
87.5

862
85.3
87.1

85.8
865
8642

84,3
84.7
88.8

85.3
84,5
83.5

84.0
82.1
8C.3



LS

FREQUINCY

5C
63

N
19

10C
125
16C

200
250
315

83.C
76 .8
735

88 .0
654
B4 .2

85,1
E4.8
£€5.0

E6.3
6746
8746

89.1
93.3
95 .4

58 .2
92.3
91.8

93.1
91.9%
89.2

95.1
S4.2
91 .4

up

50

TABLE XII. - Concluded.

6r

3.8
78+2
75.7

82.2
83.2
867.7

86.1
£6.7
88.8

91.1
§9.8
89.6

8R.7
89.3
88.9

88.9
89.8
94.3

S8.4
906
90.8

93.2
91.7
8k. 9

M

83.2
7740
75.7

80.7
83.7
87.0

85.6
87.C
89.3

50.8
90.5
90.8

SC.4
90.3
89.9

8G.7
89.8
92.3

S4.4
90.3
89.3

89.5
87 .4
85.4

ANGLE,

8GC

79.0
77.0
76.2

82.C
84 o4
88.4

8647
£7.8
91.1

91.5
92.3
923

51.2
92.1
91.4

91.1
S51.4
92 .6

9‘4.2
92.0
9C.8

$0e2
6% a7
87.7

(d) 90 Percent of design speed.

90

173-0CTAVE BAND SOUND PRESSURE LEVELS

78.3
7745
77.C

82.2
85.6
89.4

86.9
89.5
$3.C

92 .6
93.5
93.8

927
93.8
94 .3

9346
9346
94.8

94.9
S4.C
93.1

91.5
91.9
89.2

DEG

100
(SPL)

8C.8
7845
78.4

£3.7
87.2
9Ce &

87.4
91.3
93.8

93.8
St.6
961

SU. 4
9543
954

9542
S6.3
97.3

569
96.3
94,6

95.0
93.9
91.4

110
ON

812
79.7
8045

86¢3
88.“
91.C

87.7
92.5
9S.C

95.6
95.1
96.1

96‘2
97.6
9843

97.9
98.2
98.8

58.7
98.8
97.3

9547
95.4
93.0

120

82.1
8C.8
81l.8

86.1
89.5
91.9

89.2
93.1
S4.6

96.2
95.6
9645

98.0
98.7
99.4

99.0
98.5
100.2

101.1
99.1
97."

98.5
9645
94,2

130

82.7
82.0
84.9

88.2
90.9
91.4

89.6
$3.3
93.1

95.0
95.3
963

9846
98.6
98.8

98.9
99.2
99.9

101.9
99.6
97.5

99.5
97.C
94 .9

140

45 .7 METER RADIUS

83.0
83.2
85.7

88.8
91.1
91,9

89.2
927
92.0

92.5
92.8
93.8

95.1
94.8
95.6

95.2
St.7
9546

97.7
96.0
94.3

94,1
94,2
91.2

150

84.8
85,2
87.9

91.0
92.7
90 .5

89.7
90.8
90.5

90.8
90.8
91.8

90.9
90.6
51.8

91.1
91.7
91e6

93,2
91.5
91.3

$0.2
90.4
88.2

160

87.1
86.4
8844

91.1
91.0
906

89.8
89.1
90.7

89.5
89.0
893

89e1
89.1
89.2

88.5
88.4
89.2

90.9
88.4
86.7

88.2
863
83.8



8¢

FREQUENCY

50
80

100
125
160

200
250
315

400
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8000
10000

10

72.0
69.3
72 .D

77.2
79.8
80.5

80.8
81.0
80 4

78 .0
T6 «9
74 .2

71.5
709
71.1

78 .1
82 .8
71.6

75 .9
81.0
79 .0

81.5
80 .9
79 .8

TABLE XIII. - NOISE OF QF-1A CONFIGURATION 81 (ACTIVE SHORT STATOR,

20

69.3
69.0
T2.3

770
80.3
80.7

81.0
82.7
80 .4

T7.7
T6 9
7‘..7

71.7
10.6
69.9

76 .1
82.8
71.4

75.9
81.0
78.7

80.9
81.7
80.7

[Data adjusted to standard day of 25° C and 70 percent relative humidity;

ACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT)

SPL re 2x10™0 N/m?.]

30

70.0
69.0
71.5

1647
80.6
79«5

795
80.7
78.9

T17.5
759
73.9

72.0
70.9
69.9

734
79.3
69.6

73.2
18.7
78.2

79.5
8.4
8045

40

1/73-0CTAVE BAND SOUND PRESSURE LEVELS

70 .3
68.8
71.3

7647
79.6
7842

76.3
T8.2
T8t

7647
75 .4
73.4

12.7
7C.6
69.4

1241
76.6
69.4

7C6.9
76 .5
76 .0

77.7
79.4
79.8

50

6845
683
69.0

T4.2
76.8
767

7545
T8.2
78.9

T75
74.9
7249

72.9
7Ce6
70.1

71.6
7501
68.6

69.9
73.7
T1.7

T4a7
T6.7
77.0

(a) 60 Percent of design speed.

60

6840
68e5
69.0

73.7
77.1
75,5

74.3
78.0
79.2

T80
7549
73.9

73.0
71.9
70.9

71.6
75.8
69%.1

6%9.6
71a.1
69.2

71.9
1242
71'9

10

68.3
67.8
66.5

T2.5
7546
77.0

73.5
172
782

77«5
167
7542

74.5
73.4
73.1

T4.4
76.8
70.1

70.9
71.3
69.9

69.5
68.6
67.8

ANGLE, DEG

80

69 .5
67.3
6843

T2.7
746
75.7

7u .3
T78.7
78.9

7945
78.7
764

75 «5
74.9
74 .6

75.6
77.8
73.2

74.1
4.8
2.7

72.3
71.9
69 .?

90

713
67.5
6845

12.7
7641
17.0

75.5
80.7
80.7

81.2
80.9
787

78.5
77.6
T7.4

78.6
82.1
76.1

76.6
17.3
75.7

74 .8
T4.9
71.7

100
tsPL)

7C.5
68.0
68.8

727
76¢3
7645

75.3
82.2
82.4

83.5
82.9
80.9

8C.2
79.1
7B.q

81.6
88.6
79.1

T8.9
79.6
172

78.0
T6e9
4.0

110
ON

T1.3
68.8
70.8

73.5
773
78.5

76 .8
83,.C
83 ..‘

85.0
84,2
81.9

82.C
8046
8l.6

82.9
86.6
8Ceb

81.1
82.8
80.4

79 .7
791
762

120

71.0
70.0
T1,.5

T4.7
78.1
79.2

77.C
84.0
83.9

86.0
85.0
82.7

82.0
82.1
82.6

84.1
88.6
81le7

82.9
83.3
80.7

82.0
7949
77.8

130

703
71.8
73.3

76.0
7841
78.0

785
83.5
82.2

8442
8342
82.2

82.2
8le6
81l.4

86.1
93.1
82.6

84.1
86.6
82.4

84.3
82.4
1947

140

45.7 METER RADIUS

71.8
7245
75.3

T6a7
78.6
79.0

783
8l.7
BU -2

81.5
81.7
8l.4

82.0
8ley
8la.4

8641
S4.6
80.9

81.9
8546
8le4

8le3
Bl.4
780

150

T4.0
74.0
75 Q8

78.2
7%.8
77.7

78.0
78.7
19 .4

790
784
T7.7

7647
75.9
7649

79.6
86.8
75.9

76 .9
7%.7
T7.2

77.0
16.6
75 .o

160

74,9
75.4
769

78.1
17.9
774

77.2
76.8
78.1

76.9
76.8
75.6

Thel
73.8
73.5

75.0
80.9
718

73.0
TheS
71.6

727
7C.3
685



66

FREQUENCY

5¢C
63
80

130
125
160

2060
25C
315

400
530
630

800
1830
1250

1630
2000
2530

3150
4032
SCace

6302
8C0C
10000

74 .0
71.8
761

81.7
83.6
82 .7

83.0
80.2
79.5

79.1
78 .8
77.3

75 .2
75.0
74 o6

75.3
803
772

78 o4
83.2
8l.4

64 .8
83.3
83.5

72.0
72.1

80.3
83-6
82.7

82.6
82 .6
8C.1

80.0
79.3
7745

75.9
75.1
T4.7

75.1
81.7
77.8

77.8
8243
8C.9

84 .3
8442
84.8

33

40

52

TABLE XIII. - Continued.

(b) 70 Percent of design speed.

60

73

1/3-0CTAVE BAND SOUND PRESSURE

1245
7.8
71.5

17.8
El.1
8C.3

71.5
7043
71.6

7643
78 .6
7642

Ty.8
7T7.6
75.6

76.7
7847
80.2

71.8
7Ce4
70.1

75. 8
79.8
79.8

78.6
80a.7
83.1

83.C
81.6
79.8

78.5
7841
77.1

76.9
79.6
76.8

7243
709
T1.0

74.8
7946
8C.7

78.0
81.7
82.8

83.6
32.1
81.2

8.4
79.6
19.6

79.4
8l.1
7843

774
78.1
764

ANGLE, DEG
80 90
LEVELS
73.5  74.8
7048 T1.4
71.2 71.8
753 T6.7
0.1 8043
§0.2 82.2
79.1 79.6
83.2 B85.4
84.5 86.5
85,3 87.0
84.6 B6.6
83.0 85.2
2.7 BY4.4
Bl.6 83.6
81.1 83.9
21.1 83.9
§2.8 85.9
81.0 84.2
0.8 83.4
81.6 B4.1
79.8 8243
78.6 8349
78.3 Bleb
76.4  TB.4

100
(SPL)

Th.2
72.1
73.1

77.0
82.1
§2.0

803
87.1
88.0

89.0
8845
87.2

86s2
5.1
84,6

85.8
8%9.2
875

85.6
86.2
84.3

84,9
62.1
8C.6

110
ON

75.2
7346
75.1

7845
83-0
83.5

823
88.6
89.1

90.0
90.1
88.8

87.9
87.1
87.6

87.9
93.2
89.5

87.9
88.9
86+ 9

85.9
85.3
82'“

120

7542
734
76.2

796
83.1
8346

82.2
88.8
88.7

90.2
89,9
88.6

8845
88.7
88.8

88.2
924
903

89.2
89.5
87.2

88.4
85.9
83.8

130

74.7
75.1
T7.6

80.8
83.8
83.3

83.0
88.4
87.5

89.5
88.8
88.0

88.2
88.0
87.6

8843
94 .5
91.7

89%9.8
91.2
88.4

89.9
8746
§5.3

140

45.7 METER RADIUS

16.0
71646
79.3

8l.7
83.8
83.2

83.0
86. 4
85.1

86.6
8645
8645

8665
8640
8546

85.6
91.7
893

86.1
88.1
86.3

85.7
85.3
8le6

150

773
78.9
803

833
84.5
82.5

8246
83.9
84.0

836
84,1
83.0

822
8l.1
81.7

8l.4
87.5
85.0

81.3
833
82.4

80.7
81.3
79.3

160

78.9
79.5
82.0

82.9
83.0
82.9

81.9
8l.6
83.0

81.9
82.0
81.0

799
79.9
79.3

7845
83.4
819

787
78.8
77.7

7862
764
74.3



09

FREQUENCY

50
63
80

100
125
160

20C
250
315

400
S00
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8000
10Cao

1G

82.1
T2.4
76 .1

8l.1
1.5
81.5

8243
80‘7
81.0

81.2
81 .4
80.9

79.8
79.1
T8.6

78 .5
Bl.5
83.5

81 lu
83.0
85.3

85 .9
86 .6
85.7

75 .b
739
77.3

79.5
81.8
82.0

83.8
82.2
6§27

82.0
82.2
81.7

80.3
80.1
789

78.8
79.5
82.6

80.1
83.0
85.6

86.3
8746
86.7

T9.4
24t
T4e3

7185
81.2
82.5

83.1
82.0
83.4

83.4
82.2
81.7

80.8
80.1
79.6

79.0
80.5
83.3

79.4
82.2
86.9

84.6
86.3
8643

40

50

TABLE XIII. - Continued.

{c) 80 Percent of design speed.

6GC

7C

ANGLEs DEC

ec

93

1/73-0CTAVE BAND SOUND PPESSUREC LEVELS

Bqu
729
72.4

TT.8
8C.8
€1.9

8Ce b
81.7
84.4

83.9
832
8244

£1.8
80.9
19.9

79.8
8C.1
82«5

79.3
8142
Ebelt

83.3
85.6
5.5

8L .G
73.1
72.3

76.8
80.3
81.9

82.6
83.0
85.5

8%.0
84.6
83.4

82.5
81l.4
80.8

613
81.3
82.6

79.9
80.2
81.9

8l.4
83.1
8246

80.32
7249
126

T7.2
8le2
84,5

B3.5
83.5
86.2

87.2
85.9
8545

84,.C
83.8
82.4

82.5
8245
83.0

8l.8
81l.6
8C.9

82.1
81.9
81l.1

77"‘
73.2
73.4

7.3
82.0
8445

B2 .5
85.2
8649

88.2
87.4
86 .9

86.0
85.6
84,9

8“-7
8405
84.1

83.1
83.4
B2.6

80 .4
80.1
78 .4

76.8
73.6
73.8

7e.1
83.0
85.C

83,8
85.7
88 ¢S

89.5
89,4
88 .9

87 .8
87.3
86 .4

87.0
86«9
8745

8646
86.7
85.1

84,3
83.9
82.0

T7.4
T4 .4
74.6

8J.1
84,3
86.7

84 .0
88.a4
90 .2

91.0
91.2
9305

89.3
89.4
89."’

89.7
89.9
93.3

89.1
89.2
87.8

86 .4
86.8
83.7

170
tSPL)

77.9
74.9
76.1

81.3
85.5
87.4

84,5
89.5
91.0

92.2
92.6
92.2

9C.8
90.3
90.4

91.2
92.8
93.6

91.1
S91.2
89.8

89.8
88. 4
86.0

110
ON

78.4
76.4
7843

82.1
86.8
88.0

85.3
90,9
92.7

93.0
934
93.4

93.2
929
93.8

9“.0
94 . 4
96.C

93.4
94,1
92.“

90.7
9GC. 2
87.9

120

77.8
77.2
75.8

82.9
87.2
88.3

862
91.6
9243

93‘6
93.7
93.6

94.3
94.8
94.9

94.6
94.6
97.7

95. 4
LIS
93.2

93.4
91.2
8849

1320

718.6
78.7
81.1

84.6
87.5
88.2

87.0
91.5
90 .9

92.7

94.8
9k 4
94,3

S4.5
94.8
993

95.8
95.6
94.1

95.1
92.7
90.3

140

45,7 METER RADIUS

BD .u
8C.9
82.8

85.3
87.8
88.0

67.1
$0.0
8849

90.0
St
91.0

91.8
909
91.1

91.0
91.3
95,1

91 .8
91.4
91.3

89.4
89.7
86.5

150

82.8
81 .7
Blheb

876
88.7
86.7

86.8
87.7
87.5

87.5
881
87.5

87.2
86.6
87.3

87.0
87.8
9C0.6

87 -6
87.2
8746

85.2
86.1
B3.7

160

826
851

86.9
86.7
86.7

86.0
8546
86.6

863
865
85.8

85.2
8“.8
84.8

83.9
84.2
B7.4

84 .5
83.3
827

8249
81.0
79.0



19

FRECUENCY

8o

80 I?
75.2
77.9

8547
&4 .6
63 .5

84,5
8§3.2
&3 .4

8§3.4
84 .2
84 ,C

83 .2
8246
gz2.c

81.6
81.8
86 .0

86 .6
5.5
86 .8

E7.9
88 .3
862

76.3
76.1
7%.1

85.0
4.6
8543

86.0
84,8
8%.6

33

1672
75.4
76,4

uf

5C

TABLE XIII. - Concluded.

(d) 90 Percent of design speed.

6C

7z

ANGLE,s DEG

8L

9z

1/3-0CTAVE BAND SOUnD PRESSURE LEVELS

61e5
764
74 .6

Ele
£2.3
t4a5

82.7
7646
Se2

80.2
8248
B6be 2

85.C
€642
88a7

£9.1
89.1
8.7

87.8
8.1
86.8

86.8
8649
86.5

Bbeb
85.9
EU.E

86. 2‘
6541
83.4

78.8
7649
75.2

SD .2
83.4
86.8

€S .0
87.0
89.6

89.4
90.1
93.5

89.8
89.6
89.1

88.8
88.8
88.3

§8.1
87.9
86e7

5.2
84.8
8245

77.3
75.9
75.6
82.32

b4 L4
6B8el

£6 .0
877
91.2

91.1
91.9
91.8

91.7
S1.6
91.1

504
90.8
90.5

SC.9
91.2
89 .7

£8.2
b6 .4
86.2

8l.2
71647
774

825
86.1
89.5

86 .3
3C.3
93.1

92.8
93 .4
9Y4.1

92.8
93.8
S4.1

93.4
93.8
94.2

$3.7
?3.¢
926

90 .9
91.3
88.C

icc
(SPL)

81.8
17.7
79.1

84 .0
87.3
89.8

86.8
91.5
94,2

93.8
9ua
95. 8

94,3
94.6
95.5

95.1
9642
97.0

95.9
95.6
93.8

94 .0
9249
9C .4

110

120

130

140

ON 45,7 METER RADIUS

83.C
79.6
80.6

8645
88.4
90.1

87.6
52.8
94.7

95.“
954
96e1

9643
97.9
98.C

97.8
97.9
98.3

97.9
98.1
96.6

94,9
94,3
91.¢9

83.1
80«5
823

86.6
89.4
91.7

8846
93.4
94.7

955
95'5
G€EeS

97«6
98kt
98.9

98.4
98.1
99.8

100.0
9845
969

97.5
5.1
93.0

81.2
81.7
84.7

88.2
50.8
S1.l1

89.1
93.7
92.9

94.8
95.2
96.0

987
98.3
9845

98.8
99.2
100.2

100.6
99.2
§7.1

98,45
96.3
93.9

8342
63.9
85.9

89.7
91.3
90.8

89.0
92.8
92.1

923
92.6
9345

95,0
9.3
9543

94.9
94.4
957

96.6
$5.2
93.6

93.2
92.8
89.9

150

84.5
84.7
88.4

91.0
91.9
90.0

89.5
91.2
90.7

91.1
91.1
91.1

90.8
90.4
91.5

90.9
91.4
91.5

92.2
91.1
90.6

89.“
89.6
87.5

160

87.2
86e3
89.3

90.5
90.8
90.7

89.7
8%9.1
90.0

89.6
89.6
88.7

8809
89.5
89,2

88.1
88.2
88.2

89.5
87.3
86al

87.1
8542
82.9



é9

FREQUENCY

50
63
80

100
128
160

200
250
315

400
500
630

800
1000
1250

160C
2000
2500

3150
4000
500¢C

6300
8000
i0coc

10

71.1
67 .4
70.7

75.0
75 .4
75«6

75 .7
75.C
76 .0

T4 .5
T4l
72 .7

73.0
69.9
6943

75 .1
82.3
T1.3

762
81.7
79 .3

82.4
81.7
80.5

TABLE XIV. - NOISE OF QF-1A CONFIGURATION 82 (ACTIVE LONG STATOR,
ACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT)

[Data adjusted to standard day of 25° C and 70 percent relative humidity;
SPL re 2x10™° N/m?.]

(a) 60 Percent of design speed.

ANGLE, DEG
20 30 43 50 60 70 80 9C lco 110 120 130 140
1/3-0CTAVE BAND SOUND PRESSURE LEVELS (SPL) ON 45.7 METER RADIUS

6649 68.6 6BsZ 6842 6Tel 69.9 6844 704 694 70s2 7TCe3 7061 71.9
677 66493 6646 6649 68el 67,9 667 6921 6841 6842 69.5 7T0.9 724
Tlal 6849 66s7 65¢7 6984 6Te7 65.9 68.4 68.7 70e1 71,6 T34 74,1

T3e7 728 7184 7040 69e2 69¢C 704D 70e2 T71e5 7242 731 74,0 175.7
758 7541 Thael 734 T1e9 723 7201 T2.8 Thel Thol 754 763 768
T6e2 756 T3s4 T8e2 73,7 737 731 Theb6 78,9 T75.6 7T7.0 7644 6.7

77.2 TH4al 71.2 708 TCa7 Tlel 712 Tl T1e7 72.9 THed 78.4 T4.9
T6a2 13:7 7245 TGel 698 6948 TCea? Tle7 733 74,5 Tbel 7648 15.7
7640 73e5 72e6 72T Tle8 728 7347 TUHeO 753 T6e2 TTeld T7.5 1643

Th a2 T3¢7 723 T0e3 TO0e7 T1e2 T2.C The3 T6s0 T7e2 7%1 195 1775
73«9 T3e1 TCe? 7046 T0e6 Tle2 T3l Thalt T75.9 T6.2 773 TTel 1742
73e¢0 7162 69e8 6948 6945 7045 T1e7 T3.0 78,5 76,0 769 7747 71742

70e2 6940 6848 6845 68e7 6968 T1e7 7263 T3.8 75.7 7Te6 T848 19.3
68e7 676 6Te2 6647 6Tel 6848 6946 Tlel 7249 T8.7 7648 78.1 784
68¢3 67,0 662 6642 O6Tel 6842 697 T0e8 723 T4eZ 75.6 T743 17.0

TUa6 T241 6909 6843 6Te9 68¢3 69¢3 TOeB T2.6 75,1 Tl 7848 78.9
83.3 B8(0.8 T7.3 75.8 74.8 71.9 71.9 7341 7741 78.4 81le2 B83.8 87.3
Tl1e3 69¢5 67¢5 6bel 656 6601 675 69«0 7Cel Tileg 73«7 75.5 7446

7547 T2.6 TCe7 68.1 6626 66¢]1 684l 6941 TCe2 T2.2 7ThHe8 762 75.9
8l.4 79.0 78.2 7T73.5 7TCel 68¢7 T0e2 707 T2e¢8 75,7 773 880.2 11%9.9
T9¢3 T8.7 763 7148 6942 69.5 71.5 T3e.2 7T5.3 7T8.8 8l.0 B8UHS 82.7

818 79.9 78,0 7S¢7 723 6946 Tle7 725 75484 78.7 B82¢9 8646 6ol
83.0 80e5 799 77.0 72.5 6BeS Tle2 T2.8 T8¢7 TTel 7T9.6 8242 8247
8145 80eb 798 T7e7 T3l 676l 6942 699 Tlol 740 7642 773 1646

150

73.1
73.9
715.9

T6.7
77.1
7646

74.9
75.2
76.2

75.8
152
74,7

Tue7
73.6
73.C

Tu.6
82.8
72.8

T4.2
B0.4
82.3

82.2
80.3
753

160



€9

TABLE XIV. - Continued.

(b) 70 Percent of design speed.

FREQUFNCY ANGLE, DEG
1C 40 5G 6C 70 €0 9C 1CQ 110 120 13p 140 150 160
1/2-0CTAVE BAND SOUMD PRESSURE LEVELS (SPL) ON 45.7 METER RADIUS

~
©
W
2}

50 73.3 TCeb T1e9 7261 T1e% 7243 723 T4e3 73,6 7349 756 7545 75484 T6e4 783 79.5
63 . Tleb6 7.6 TCal 6948 6%e9 704 T1lalt 7349 71e8 7349 Tl 7543 7649 79.4 80.2

G 721 755 7246 7040 7046 72¢1 728 7341 7148 728 T746 1741 7846 79.6 80.8 81l.9
130 TT8 77,4 7666 756 7366 7323 Thel T2¢9 T8e9 75.9 TT7e3 T8«5 80.1 80.9 81l.8 81l.6
12¢% 79.8 8C.0 8743 Gel  T7e3 TTel 7841 77.8 7T8.3 795 80.1 80.6 8l.6 82.3 82.5 82.0
160 79.2 7942 78e8 7848 T74C TTeT TBe3 7178 T9¢2 795 8043 81,4 81,2 81,2 81.3 80.7
232 785 Tha9 TT7o4 TU.9 T75.4 7445 755 75.4 75.7 77.0 77.7 78.4 79.0 80.0 80.5 79.2
250 TBJU 7547 7744 7544 74,5 TUa0 752 757 7T7.4 78.5 80.0 80e6 8l.4 80.9 80.5 79.4
3165 78e32 7749 7643 TEel 7741 T6.8 T7.9 7846 7941 8L 8les6 82.4% B82.1 8l.6 80.8 79.6
4co 76:3 T6eb THeft 7548 7543 T64C T6e3 773 791 8Ca3 81,8 82.4 83,1 81.8 80.0 78.7
5070 75.4 76.1 75.6 Th4.€ 7543 756 T6.6 77«9 79.3 8Cal 81,1 82.0 83.1 82.4 79.9 78.6
3 74,5 7540 T4.3 73.9 74l TUeld 7549 7742 78.7 19«7 80.9 8laB 83e2 82.7 T9.7 78,1
850 7341 734 7342 7241 734 T8¢l T5¢4 764 7746 79.2 80e7 82.T7 838 82.9 79.2 177.1
1033 7363 7263 727 Tle7 720 7342 T8.3 7540 T7.0 78e3 80e3 8263 83.2 8243 78.0 7649
1259 7246 720 T1eT 71483 Tlel 725 T348 T8 7646 T7e8 TPeB 81le2 82.C 80.8 7743 75.4
1630 73.6 731 72.6 Tletb T1.5 7148 T3.5 7248 75.8 T7.1 78.8 79,7 81.5 79.5 77.0 75.0
2030 B2.0 BT42 7942 76«7 T5¢3 7846 7846 75.1 77.4 8Ce3 82.8 83.8 87.0 8u4.0 82,7 80.4
2500 T77e2 7763 7662 T8e3 7340 T2¢7 T3¢0 TZe7 T5¢2 1T7e3 80e2 81e6 8D 81.8 B80.3 78.1
3157 TT.4 T6.9 8.4 7247 T1+9 TCaS 712 T2e9 TheC TS84 TT7e2 796 8047 785 7602 7304
4035z B2.1 828 Bls5 7%.6 T6.1 73,5 72,1 74,8 T5.3 76.3 79.1 8Ce3 8.0 81.0 80+6 764
5730 Blel 8149 81lub 7947 75¢6 T3el T3.7 7544 767 7841 B8le3 8246 83,6 81.9 80.7 76.0
6230 B850 85.0 83.5 b8Z.3 80«2 786 T6e3 T8.0 8243 8348 B8beb 90.8 93,7 89.T 85.7 79.9
870C 83.2 B84.7 E2.9 E£2.1 79.4 7642 T4l T7e1l 79e1 8le2 843 8643 8Bl 88.6 8545 78.8
13C0¢C §3.6 85.0 84.4 82,1 80.7 T77e2 T35 7541 7T6s1 T8.1 80e3 82e1 83.8 8le7 80.1 7244



P9

FREQUENCY

50
63
8C

100
125
160

230
250
315

400
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8000
10000

1¢

83 .4
71.9
T oy

79 .4
79.7
7943

79 .8
78.5
79 .0

78 .9
79 .1
77 8

16 .6
76.3
75.9

75 .7
78.1
8246

80 .0
82 .5
85.3

85.9
86.8
85 .5

16.4
7362
Thael

78.0
79.9
BZe9

80.3
7946
79.8

795
79.0
78 .8

77'1
75.9
75.1

75.2
76.6
8246

79.3
82.2
85.6

86.0
88.1
86 .8

33

43

(c) 80 Percent of design speed.

50

TABLE XIV, - Continued.

60

1L

ANGLE, DEGC

-
€32

93

173-0CTAVE EAND SOUND PRESSURE LEVELS

795
73.1
7246

T8.9
1942
79«9

T8.4
78.5
8C.8

8C.2
79.5
T8.8

77.3
76.6
75.6

75.0
75.8
818

76.0
7849
864

82.5
86.0
85.1

80.4
7249
71.6

7545
78.1
79.6

78.8
78.1
8l.1

79.9
80.6
79.3

78.3
7648
75.9

759
7549
7843

7545
7649
8la4

8C.7
83.5
823

79.5%
73,2
7246

764G
T8.9
8C.6

79.1
79«0
81.8

81.7
81.1
8C.1

T8a 9
78.6
77.4

T6e7
T6e6
7843

76.1
Té6.4
79.1

79.7
8l.6
8C.6

78.5
73.1
T2.4

17 .2
79«2
8C.9

79 03
7945
82.3

81.7
82.3
818

80.8
79 .8
79.3

T84
775
78.3

76.1
76.9
78 .6

T7.4
7846
17.2

8l a9
Th.6
73.9

772
802
8243

79.6
BCeb
8345

82.7
84,1
8340

8l.6
80 .6
8C.3

78 .4
78.3
79.9

77.8
78.2
78.9

19.2
8C.3
787

78'“
T4 .6
73.4

777
83.7
82.8

80.6
8245
84,3

84,5
85.6
84,5

82.9
8243
8l.6

8045
80.6
81.6

79.5
79.8
803

B0.7
82.4
83.C

1G0
(SPL)

70.7
74.7
75.3

7°.2
82.4
83.6

80.9
84.1
86.0

85.7
86.0
8640

84,6
84.4
83.6

81.9
81.9
84.1

8l.1
813
8l.4

110
ON

8C.5
75.9
77.1

80.9
82‘9
84,1

81.8
86.C
87.0

87.5
8648
87.1

85.9
85.6
8543

83.9
83.9
8649

82.6
83.5
84.1

85.1
87.1
83,6

120

79.1
77.3
79.2

82.8
84.0
84,9

82.9
86.6
87.4

88«3
87.4
88.1

87.5
87.4
86.4

85.1
84.7
8%9.2

84,9
84,4
84.7

87.9
88.6
85.3

120

81.9
79.9
81.8

83.7
8U4,.9
85.1

83.8
87.0
87.6

89.4
8843
89.0

88.9
88.1
87.3

86.9
8646
91.9

86.1
8643
86.3

88.4
90.1
85.4

140

45.7 METER RADIUS

61.2
8le2
83.8

8542
8546
8543

6§83
86.0
&§7.0

8745
87.0
87.8

86.9
8549
8446

83.9
83.3
9C.4

82.6
83.0
84,3

84,1
87.8
82.8

150

8349
83.7
85.4

B7.4
87.2
85.6

8543
86.5
86.6

8645
85.8
85.5

84.1
83.1
82632

81.7
81l.1
84,8

80.3
805
82.8

81.7
85.3
8l.8

160

83.4
84,0
86.0

B6 Y4
85,9
85.0

84.0
84,3
84.8

84.9
83.9
83.4

81.8
8l.3
80.3

7943
79.2
83.7

77.5
T7.4
78.9

T7.3
7%9.6
75.3



141¢]

FREGUENCY

50
63
8¢

<)

—
oM
(€2}

20¢C
25C
315

4ca
560
630

837D
1000
1250

160C
2000
2533

[¥2 I VN
[ I
O owm
Qo

6330
8C22
10cae

Y4 .4
76 o4
T6 o4

§3.3
3.1
82.9

63 .6
82 .5
83.0

82 «4
82.5
2.2

82.9
0.2
79 .6

79.1
79 .5
84,9

8647
85 .4
7.1

88 .6
6845
85649

6N .8
83.7
b4.2

83.3
83.2
85,5

84 .4
53.9
83.3

82.2
8049
79.8

79.1
79.C
83.3

84,5
83.1
87.3

8746
88,3
87.6

L3

5C

76.6
T4.9
T4.8

80 .4
82.7
84.3

63.1
83.8
865

E6.0
6549
&4.8

4.1
81.9
81.5

82.8
80.7
82.0

a4.1
85.0
83.6

6C

83.9
773
Tu.8

B2.3
82.9
84.6

82.8
8h4.5
8649

87.2
864
85.8%

84.9
83.6
82.8

61.8
8C.8
8Ca6

83.1
8248
82.C

70

77.9
7646
75.4

80 .8
83.6
85.4

83.3
85.2
8749

88,0
8745
87.5

86.6
85.4
85.0

8“.1
83,1
82.4

8l.4
8142
80.1

ANGLE ,

&C

79.1
16.1
78 .6

8C.6
8,6
86 o4

83.9
86.8
3845

8942
88 .9
89.0

87.9
86 a2
85.8

4.6
84 .4
84,1

84.3
84 .5
£3.5

83.0
8347
62.0

TABLE XIV. - Concluded.

ScC

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

79.9
77.1
77.5

83.9
€5.6
87.3

84.3
8843
89.4

93.5
90.0
89.7

88.7
6746
87.3

£7.0
86.7
864

86.0
85.7
64 .8

&4 .2
85.3
82.7

DEG

(d) 90 Percent of design speed.

1C0

(SPL)

8C.1
78.1
79.1

84.8
86.4
87.9

8503
8%.7
9C.5

92.4
91.0
9C.5

9C.9
89.6
89.3

88.5
88.1
88.3

88.0
87.3
B6.0

866
8648
8447

110

120

13g

140

ON 45.7 METER RADIUS

81432
79.4
80.4

85.1
87."‘
88.4

85.9
90.7
91.2

93.9
92.7
92.C

92.7
91.9
91.1

90.5
90.“
90.4

89.7
89.2
88.6

87.7
88.2
86.0

8C.9
8C.9
82.5

86.5
8842
89,0

B6.7
90.9
91.8

4.6
93.3
93.“

93.8
93.0
91.9

91.6
91.0
9145

91.8
S0.1
88.9

90.3
8%.1
87.4

81.8
82.6
85.3

6§8.8
89.“
89.3

87.8
$0.8
91.7

93.9
94,2
S4.3

S4.6
93.7
93.1

92.3
92.1
92.1

92.5
91.5
89.6

91.7
90.5
87.5

84,1
84.1
8646

89.3
90.2
89.1

88.3
90.5
91.2

91.9
91‘9
92.0

92.4
90.6
8%9.6

89.5
88.6
§8.1

89,2
88.0
87.1

87.9
88.8
8542

150

85.9
8644
89.1

91.1
906
89.3

88.8
90.7
90.7

91.4
90.7
0.0

896
88e2
87.5

87.0
86.4
85.8

867
85.5
85.5

85.0
8548
83.9

160

87.1
88.0
90.0

90.6
89.5
893

88.5
89.6
89.6

89.9
89.2
88 .4

87.9
86.8
85.9

84.9
83.8
84.7

84.1
82.1
8l.4

80.8
80.6
177



99

FREQUENCY

50
63
80

100
125
160

200
250
318

400
sQ0
630

800
1000
1250

1600
2000
2500

3is0
4000
5000

6300
8000
10000

10

70 .6
68.1
70.8

75.0
76 .8
76 .0

76.0
76 .O
T7.2

76.3
76 8
78 .D

76.7
7841
79 Il

85 .6
92.3
82.0

83.9
87 .1
82.9

B4 .0
822
79.9

TABLE XV, - NOISE OF QF-1A CONFIGURATION 83 (ACTIVE LONG STATOR,

INACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT)

[Data adjusted to standard day of 25° C and 70 percent relative humidity;

20

67.6
66.8
70.0

73.8
T6.1
763

775
77.2
TT7.9

76 «8
78 .0
79.2

78.2
79.1
80 .1

86 .9
43
83.7

85,1
89.3
83 .9

8“ l2
84.2
8l.6

SPL re 2x107° N/m?.]

32

69.6
6846
68.8

72.3
74.8
75.0

74,3
15.0
T4.9

1645
75.8
7640

7642
77.1
78 ‘9

§5.8
94.8
83.7

83.9
87.8
84,4

83,7
83.0
8l.4

ug

(a) 60 Percent of design speed.

50

60

18

ANGLE, DEG

80

90

1/73-0CTAVE BAND SOUND PRESSURE LEVELS

6B.8
6beb
6645

71.8
T4.6
7345

71.5
73.5

Iet

4.0
73.3
74,0

75.7
75.9
77.1

83.5
‘?2.6
82.0

83.6
88.5
4.1

83.2
§3.0
8l.4

68.6
6746
67«3

71.0
75.3
T4.58

71.5
722
T34

713.0
7245
73.0

73.9
74.9
75.9

81le6
89.8
80.0

82.1
87.3
804

82.0
81.7
79.6

6746
67.1
66.5

69.5
723
73.8

T1.3
72.0
T2.9

T1.5
72.0
71.2

T1.7
71.9
72.9

79.5
88.8
77.0

78.6
82.3
776

79.7
78.4
764

69 .6
67.6
67.3

70.3
12.3
73.5

70.5
70.0
T2.7

T1.5
71.8
712

71,2
70.6
10.9

7".9
81.8
1362

73.“
176
73.1

72 I9
11.7
694

68.8
6746
67.8

70.8
T12.3
73.3

70 .5
70.2
72.9

72.0
7245
T1.7

71.7
70 .4
70.6

73.6
60 .8
715

71.4
T4 .3
72.4

72.2
70.9
68 .9

703
67.3
67.3

70.0
T3.1
73.8

71.0
71.5
73.7

T4.3
743
1242

124
71-1
7%0.9

72.9
78.8
1.2

706
73.8
73.4

12.7
T1.9
69 <2

ico
(SPL)

7C.1
678
68.8

70.8
73.8
T4.5

71.5
13.5
75.2

76.0
75.8
Th S

73.9
72.9
72.6

T4.1
793
T1e5

72.1
T4e5
754

759
73.9
71.2

110
ON

70.3
67.8
69 .5

71.8
T4.3
75.C

72.5
T4.2
74.9

77.3
76.3
15.7

15.7
741
7446

75.4
79.8
72.7

73.1
76.5
7847

78.“
75.7
73.2

120

70.1
68e6
T1.8

7345
756
76.5

73.0
7545
77.0

78.8
768
T6.7

772
75.9
75 4

76.6
81.8
74.0

T4.6
T7¢3
8045

8245
7846
75.5

130

70.3
71.1
72.8

The3
T6.1
75.5

73.8
1642
7647

795
76.8
17.0

78.7
17.6
76.9

78.4
8“.3
15.2

16.9
80.3
85 .4

86.4
81.8
78.1

140

45.7 METER RADIUS

70.8
72.1
733

75.5
763
76+3

T4a3
76.2
75.7

17.0
7648
172

78.9
78.1
17.1

7841
851
T4.7

15 .9
19.8
824

8642
82.5
764

150

73.6
73.1
75.3

7645
17.6
7645

T4.8
75.0
75,7

75.5
74'8
The2

144
73.6
73.1

75.8
82.1
73.5

74.6
19.8
82.4

81,7
79.8
7q .9

160

75.0
75.9
75«9

76.9
16 ‘D
75.9

Thot
73.9
T4.8

73.9
734
T2.8

728
71.7
71.3

73«3
79.2
70.1

70.5
T34
75.3

759
73.2
67.6



FREGUE NCY

50
63
8z

100
12%
160

20¢C
25C
315

40¢
50¢C
630

800
1p00¢
125¢C

163C
2300
2500

3150
4000
5000

630C
80030
10000

L9

10

72 .7
73.0
74 .8

T7.6
EC.2
19.7

79.1
78.9
79.C

78 .5
78 .4
78 .8

78.8
627
81 .4

83.6
92 .2
88.3

85.5
89 .1
86.2

87.6
85.2
83 .7

71.2
71.4
75.4

T6.8
86.2
79.9

79.6
80.6
19.7

79.0
79.6
19 .8

80.6
8l.l
82.9

84,7
96 .6
9242

86.8
SC .7
87.5

88.6
87.2
85,5

3Q

40

717
7Ce2
71.9

7.1
7941
TE 4

7446
163
TE€9

774
76.6
769

77.6
7G.4
8Ce2

822

(b) 70 Percent of design speed.

5C

T1.7
7142
71.1

73.4
77.9
779

75.3
75.3
76.9

76.2
T6.6
75.9

7645
77.6
784

80.5
56.3
91.2

84,2
89.1
85.5

87.2
85.1
83.3

TABLE XV. - Continued.

60

735

12.2
7047
70.1

73 .4
7.7
T7.7

T74.8
T4 .8
172

1642
76.1
75.8

75.6
757
75.4

76.1
84,.9
81.3

773
81.9
79.3

197
77.6
753

ANGLE 4

86C

725
0.2
71.8

73.3
77.4
774

75.0
75.9
T8 .4

77.0
774
17.4

76.6
75 «6
75.6

7542
8l.7
78.2

75.5
787
77.3

78 «6
774
75.3

93

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

73.q
T1.4
72.4

7‘*.1
7.7
78.5

75.8
76.9
78.9

78.q
78 .6
78.1

17.3
767
761

75.9
80.4
77.5

7542
7T.1
77.6

79.6
78.9
76.0

DEG

1cC
{sPL)

713.2
71.0
73.3

75.8
78.9
T8.7

765
78.3
79.9

8C.2
80.1
793

78.8
784
17.7

T7.4
81.0
78.2

76.2
77.9
T8.7

83.1
8C.4
77.7

110
ON

72.9
71.9
T4 .6

769
79.4
80.2

77.C
196
80.9

8!.0
80.7
80.3

80.4
80.1
796

78.9
8.9
80 .8

77.2
79.9
8l.5

86e2
83.0
7947

120

73.3
731
75.9

78«0
81.0
80.6

784
80.5
8l.6

82.3
816
81l.5

82.4
81.5
80.8

7945
83.0
80.9

7%.1
80.2
82.1

90.6
8545
8l.3

130

74.9
75.2
T7.9

80.3
81.4
81.2

79.1
8l.4
81l.7

83.0
83.1
82.4

82.9
82.4
8l.4

80.9
86.7
83.2

81.0
82.6
84.2

93.8
87.3
83.5

140

45.7 METER RADI1US

T6.2
76.9
78.8

80.3
81.2
810

79.0
80.8
80.5

81e2
82.1
823

82.6
81.9
8046

79.1
BU.t
81.3

78.3
8l.1
81.5

8942
877
80.7

150

T7.9
78.9
80.6

81.4
82.1
807

79.8
80.4
80.5

79.9
797
T9 4

78.8

779
TT.4

766
83.7
80.7

76.7
80 .4
80.0

84.8
84.8
79.1

160

79.4
80.1
8l.8

8l.6
82,0
80.6

79%.2
79.3
79.6

T8e6
7846
78.0

77.0
76.8
75.3

75.0
80.3
179

734
763
75.9

79.9
78.8
72«6



89

FREQUENCY

50
80

130
125
160

200
250
315

800
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8000
10000

1o

82.8
71.0
7441

79 .6
830.1
19 .7

80 .2
79«6
80.2

80.8
81.3
81.2

82.1
82 .q
84,1

85.3
87.4
96.7

87.8
88 .2
90.6

88 .6
88.7
86,3

20

73.7
12.9
74.8

78.3
80.6
80.4

79 .9
80.0
80.9

81.0
81.8
82.1

8246
82 .9
84.0

85.8
88.2
98.2

88 .8
89.8
92.7

89.4
90.2
B7.6

30

81.5
73.4
724

77.4
79.6
80.2

79.6
78.8
834

81.7
81.5
8l.2

82.1
83.6
84,0

86.3
88.9
99.2

88.6
89.8
94.9

89.1
90.4
88.3

40

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

(c) 80 Percent of design speed.

50

84,5
73.0
723

764
9.4
80 .4

79.2
79.5
81.9

81.0
81.5
81.1

80.8
8l.l
8l.5

83""
B6a.6
98.7

87.5
8745
92.6

87.8
9Ce6
86.9

TABLE XV, - Continued.

69

79.8
12.7
71.8

T17.4
79.4
80.7

18.2
78.6
8l.9

70

82.5
73.4
T2 4

78.1
78.8
81.0

78.9
195
82.4

81.8
82.2
8l.6

80.8
79.9
80.0

80.1
8C.9
90.9

8lel
81.2
87.1

80,9
82.2
79 .6

ANGLE, DEC

80

8243
73.2
72 .6

776
8601
82.0

79.1
81.0
83.“

82.6
84,37
83.1

82.0
8l.1
82.6

79.6
80.1
88.2

79.8
80,3
8.1}

803
81 .9
79.6

90

87.3
Thot
T34

T7.8
83.9
82.2

796
8248
B4 .4

84.3
8543
84,2

82 .8
82.1
81.8

81.3
81.2
876

80.1
80.3
82 .6

81.1
82.7
80.1

100
tspPL)

81.8
T4.4
75.1

79.3
81.9
83.5

8C.4
8".3
8%.9

85.6
86.0
85.4

84.5
83.9
8248

8l.9
81.7
8647

81.5
8l.2
81.9

83.1
84.4
81.6

110
oN

82.2
15.7
T7.4

80,9
83.1
83.9

8l.6
86.C
86.9

87.1
B6.3
86.7

85.8
8543
84.6

84,1
83.5
88.2

82.5
83.3
84.3

85.C
864
83.2

120

8C.6
T6.8
79.2

82.2
83.7
85.1

82.5
86.4
87.4

87.6
87.1
87.5

87.4
8740
8642

84.7
8U.6
89.7

34.6
84,2
84.5

87.7
88,4
84,8

132

82.C
79.4
81.“

83.4
84,6
847

83.6
86,8
87.4

88 '5
88.3
88.9

88.1
87.4
86.8

86.3
85.9
91.7

86,1
86.0
86.6

88.9
89.6
86.1

140

45.7 METER RADIUS

81.5
80.5
83.1

8.9
854
847

837
86.0
87.0

86Te1
872
87.6

863
8548
84.3

B34
83.0
91.1

8245
83.0
83.9

84,2
874
8243

82.7
8242
84 .9

86.6
8648
8“.7

846
8640
8645

86.C
85.5
85.1

83.8
83.1
82.0

81.1
81.0
86.4

80.0
80.8
82.7

8l.6
BU4.6
81.3

160

83.4
83.9
86.0

8645
86.0
84.9

83'9
84,3
84.9

84,9
83.9
83.3

81.9
81.3
80.4

793
79.1
83.6

77.5
77.4
78.8

77.q
197
75.6
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FRECUENCY

5¢C
63
&8C
37

125

—
o
(]

w N
- L)
w0

oo
w0
) 0

t

—
N DD o
o OO
PRNSTIEND |

NN =
(5 Bu W
Le]

[ I &)

w
Qo

v

L

1
OO w

[

w

63GC¢C
8252

1cegs

10

82,4
74,6
To W1

€249
£3.9
3.0

53.7
5269

b2
&4 .5
&4 .7

85.3
65.2
£5.9

94 .8
51.1
97.9

91.6
9.4
&7 .8

82.4
84,2
87,9

B4 .5
Bl
85.3

30

16 .9
7156
T4.9

(¢ al
[S 2NN IRV
. e o
~N) OB L I AN R ]

o R4 I4 )
~ 0 ©

ARy
Sle4
94.1

[C-JRN LN
BN )
™o -

4g

€le7
T6a1
74406

7S+6
el
)

(d) 90 Percent of design speed.

50

77.9
TG
T4.6

T7eb
83,2
£4 .5

8

-~ & o

.1
9
«5

o

86.8
37.0
c6.4

oy x o

oo
.

£ oo,

8643
8745
97.5

97.8
5§9.7
9.4

TABLE XV. - Concluded.

6C

70

17.9
7643
75.4

196
83.1
85.4

83.1
8541
87.5

87.5
8745
8742

€645
8546
£ES .2

84.8
Shol
97.5

9C.6
s4.6
86U

£5.7
E4 o4
81.5

ANGLD, DEG

es

1/3i-0CTAVE BAND SCGUND PRESSURF

7€ .7
71642
15.9

97
LEVELS

7%.5
75.9
TT.4

83¢3
4.9
3649

93.5
£9.8
574

88 5
87.9
87.0

8645
8642
87.9

§7.8
E5.2
84.6

84.1
84 .9
82.3

123
(SPL)

81.0
7843
789

84.8
862
88,2

85.1
89.1
9C. 2

91.5
91.D
9C.1

SC.5
8%
89.0

87.7
87.6
8845

8845
8646
£5.8

85.9
8643
84,1

110
ON

82.2
7849
8l.t

35+ 4
872
88.0

8642
90.4
91.2

93.5
92.C
91.9

92.0
91.4
9C.9

89.8
90.1
90t

89. ¢
89.1
87.9

87."
87.“
85.6

120

8le3
80.5
82.5

85,5
87.7
89.3

87.2
91.2
91.8

4.2
9249
93.2

93.2
9246
92.0

90.9
90.9
91.3

91.“
89.5
88.0

897
884
86¢3

130

82.4
81.9
85.2

87.8
89.1
88.7

87.6
90.1
91.3

93,7
93.5
93.7

94.0
93.6
92.2

91.7
91.1
91.5

92.1
90.6
89.8

91.4
90.]
87.5

140

45.7 METER RADIUS

83.0
83.9
86.2

89.1
89.4
88.7

87.9
90.1
913

91.8
91.5
91.6

91.8
90. 4
895

89.0
88.3
88.2

88.6
87.7
86.8

§7.1
87.8
84.1

150

85.9
86.4
88.7

90.4
90.4
88.4

88.7
90.3
90.3

90 .5
903
89.6

89.0
87.9
87.2

86.8
861
86.2

86.3
85.1
84.8

84,2
85'1
83.0

160

87.1
88.0
89.9

90.6
8%9.4
89.2

88.4
89.5
89,6

89,9
89.2
88,3

87.9
86.8
85.8

84.7
83.7
84.6

84 .0
82.0
8l.3

80.8
80.7
78.0



0L

FREQUENCY

50
63
80

100
125
160

200
250
315

400
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8000
10000

10

68 .6
66 <4
69 .8

73.0
75 .4
75.0

74 .9
74.0
75.3

73 .6
73.4
72.0

€69 .5
68 .9
68.9

73.2
80.1
70.9

75 .1
80 .9
78.7

81.9
81.3
80.1

TABLE XVI. - NOISE OF QF-1A CONFIGURATION 88 (ACTIVE LONG STATOR,

[Data adjusted to standard day of 25° C and 70 percent relative humidity;

SPL re 2x10™° N/m?]

2GC 30

672 677
66.7 6646
69.9 66.9
71.9 170.7
75«4 739
T5.5 T4.9
T6.4 73.4
T5.2 7247
753 T13.5
T3.7 73.7
T3.1 72.9
72.3 T1.0
69.3 68.8
67.8 67.‘.
66+9 6648
72.8 71.8
82.9 79.8
70.1 69.7
74.1 T3.1
80.9 79.9
78.9 78.7
81.3 79.9
81.9 80.6
80.7 80.1

40

67.2
65.2
65,4

705
743
13e2

71.1
72.0
727

72.4
TCat
6E.6

68.0
66e1
6.3

69.6
7166
67.2

0.4
781
76.2

50

67.2
66.4
663

694
73.4
72.9

T0.1
70.2
7245

70.4
70.1
68.5

678
65,8
64.9

67.6
75.1
6541

67.6
73.2
712

74.6
76.1
7643

60

66.2
66+ 6
67«9

6917
T1e3
122

69.6
6%.5
Tle7

70.6
69.1
68.5

672
6546
64.8

6642
716
64,1

65.6
69«6
677

71.5
7246
132

ic

66-1
65.4
64.9

70.0
71.9
725

69.9
69.0
7245

70.4
70.4
68.8

68.2
66 .4
65.8

657
68.1
63.9

64.2
67.1
66.5

67.4
67 .q
67.0

ANGLE,

80

67.2
6.9
663

695
T1.4
12.4

69.9
700
73.2

Tle.l
T1.7
69 .8

68.7
673
668

66 o4
68 .4
64.7

6542
6742
6645

67.5
67.4
66.1

(a) 60 Percent of design speed.

9a

1/73-0CTAVE BAND SOUND PRESSURE LEVELS

67.7
6646
67.6

68.5
T1.6
73.2

70.6
T1.2
T4.3

726
T2.7
70.3

695
67.9
673

66.9
6843
65.2

65.6
67.1
67.2

682
6842
65.8

DEG

100
(SPL)

69.7
67.4
67.3

70.9
13.9
Tu.5

71."
73.0
7543

Ta.l
73+6
72.0

1C.8
6%.3
6846

68.1
69.1
66¢2

66.7
67.6
68.0

71.0
70.7
6T.3

ACTIVE INLET WITH RINGS, ACTIVE EXHAUST DUCT)

110
ON

68.6
6646
68‘6

71.9
4.1
4.7

12.1
T4.0
76.C

15.2
74.1
73.3

72.2
70«6
69.4

68.7
70.1
667

66.7
68.6
Tle2

13.2
T2.4
68.4

120

65.0
68.3
TCe8

72.3
1447
7640

73.0
T4.9
76.8

77.0
4.8
742

13.6
72.0
70.5

69.2
70.9
677

6845
69.4
73.8

78.0
75.8
70.1

13G

10.2
70.1
71.9

74 .0
15.6
75.5

734
755
76.3

TT.4
75.9
T4.8

T4.8
731
T1.6

70.6
71.8
69.2

70.2
71.9
77.9

82.2
78.8
124

140

45.7 METER RADIUS

0.4
709
73.8

75 .5
15.8
1549

13.6
The8
157

7641
15.7
76.0

755
73.9
71.3

70.2
71.9
68.9

69.7
71.7
754

81.9
7646
704

150

12.6
72.9
T4l

76 .0
76.8
15 .9

4.6
The7
75.0

T4e9
13.7
72.8

72«0
T0.6
68.9

68.4
70.4
6646

676
70.2
74.9

79.2
4.3
68.9

leD

72.8
73.1
Thel

75 .b
758
T4.9

73.8
12.6
13.6

72.3
71.6
TCe5

69e 4
6843
65.8

66.1
67.8
63e3

63.8
657
67.1

72.3
68e 4
63«5



1L

FRECUENCY

6200
8C00
10000

72.2
695
74 .2

T7.86
797
£§J.1

78 .8
77 .9
76 46

75.8
T4 .9
73.8

127
71.8
72.0

T4 .9
80.5
78 .2

77.3
82.7
81.7

84,9
£3.5
83.3

3C

70.8
69.8
72.5

753
79.5
78. 8

76.6
7644
76.2

76.1
74.6
733

72.7
70.5
7043

7244
7843
75.3

73.9
Bl .1
81.5

83.2
82.8
84.2

4c

50

TABLE XVI, - Continued.

(b) 70 Percent of design speed.

60

7

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

71.0
65+ 3
69.5

TheC
78.7
78.3

74.8
750
16.1

7543
T2.4
12.7

71.9
7CeS
69.7

7C.8
757
73«5

71.8
753
79.5

£1e.9
81.8
83.4

71.0
698
7C.0

72.1
76.8
7649

Th.9
73.7
76.2

T4.6
74.1
13.2

7242
70.6
69.8

736
T3.4
717

7Ce9
76.1
7544

7%.2
79.3
8C.6

69.8
693
69.8

12.1
1665
7646

74.3
74.0
7647

753
Tu.1
T73.2

72 4
70.6
70.0

69.9
7341
70.8

6%.6
12.2
71.7

76.8
753
77.1

71.3
£9.5
6%9.7

12.1
15.7
77.4

T4 .4
Th.4
77.“

75 .“
75.2
7442

73.4
71.5
71 I3

70.8
72.3
70.0

69.6
71.1
7G.9

72.7
72.0
72.1

ANGLE, DEG
80 %0
72«2 72.8
69.5 T70.5
69.2 73.7
72.1 73.5
755 77.2
76.8 7849
Th .8 T4.9
T5.4 76.7
787 79.1
764 TTe4
76.2 TT7.4
757 7642
73.9 74.9
T2.6 73.1
72.2 7T3.0
71.3 72.3
71.4 72.8
70.5 T1l.3
73.4 7T3.6
T1.6 Tl.2
71.2 171.9
729 7346
72.6 T4.3
71.3 70.5

100
(SPL)

13.7
71.8
7245

T6.0
78.2
79.1

76.4
7849
80.9

79.8
7941
7842

77.0
753
T4.7

73.6
74.4
72.5

72.“
72.4
73.1

77.8
77.3
1245

110
ON

73.0
72.0
T8.2

16.1
79.0
79.8

76.9
79.7
8l.4

80.4
79.2
79.0

7840
76.8
7545

T4.8
754
73.7

12. &
73.4
74.6

80.0
79.4
78,2

120

73.6
73.0
75.4

77.6
79.4
80.5

177
80.3
81.8

81.2
8045
80.1

793
78.1
76.8

T4.9
76.0
7443

T4.0
73.9
752

84.8
82.1
756

130

7“'5
75.5
76.8

79.3
81.5
80.9

784
81.5
81.6

820.
81l.7
81.3

80.9
79.0
77.5

7649
77.8
7602

75.9
76.1
77.6

87.2
85.5
78.6

140

45.7 METER RADIUS

7647
77.1
79.0

80.8
81.5
8l.1

788
80.5
8l.1

80.9
81l.4
81.0

80.2
79.1
77.0

75.4
T6el
74.5

73.6
T4e.2
739

84.5
82.3
753

150

78.7
78.5
80.5

81.0
8l.8
80.4%

79.4
80.7
BD«6

796
792
78.3

TTe4
76.0
T4.8

73.4
73.9
72.7

71.6
T1.9
719

81.3
19.“
73.8

160

78.0
79.3
80.5

80.9
80.9
79.6

T8e3
78.6
78,3

T7.3
T6e6
76.1

753
73.7
Ti.9

71.0
T1.3
69.9

68.7
68.9
6845

T5.8
73.8
685



oL

FREQUENCY

50
63
80

100
125
160

200
250
315

400
500
630

800
1000
1250

1600
2000
2500

3150
4C00
5000

6300
8000
10000

10

83.4
71.5
73 .9

80 .4
BD .9
80 .6

80.1
78 .5
78.7

78.8
78.2
T7.3

76 .5
757
75 .4

75 .6
T6.5
83 .0

79 .9
8246
85 .8

861
87.1
85 .7

20

T4,2
733
T4 .7

79.4
81.9
81l.1

80.0
19.3
19.7

78.8
78.6
7842

76 .4
74 .8
73.9

4.3
75.1
81.5

78 .4
81.7
8545

85.8
87.8
86.7

30

81.2
72.8
72.7

79.9
€046
80.8

793
7843
719.7

78.8
78.6
17.7

1642
75.0
74.1

T4.0
T4e6
Bl .8

76.1
80.1
87.0

63.6
8640
86.0

43

(c) 80 Percent of design speed.

50

TABLE XVI. - Continued.

6C

7C

ANGLE, DEG

BG

90

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

79.7
7246
71l.1

£.8
8Ce1
8C.8

78.1
77.8
61.C

794
78.6
78.0

764
7542
78.1

73.8
T4.1
80.7

75.2
78.4
84.8

82.1
72.8
71.2

7663
7846
79.9

78.1
79.0
8le7

801
80.4
187

77.2
76.0
T4.6

74.5
Thel
7645

T4a3
T6.1
8C.8

80.2
83.6
82.5

8Cs1
73.1
71.4

78,8
791
8C. 8

785
79.3
82.C

81.6
Ble.2
7%.5

179
7643
75.8

75.1
T4ha8
7643

T4.6
75.1
77.3

783
8C.C
19.7

17.2
73.1
71 .9

79.1
79.6
80.8

78 .6
80.0
82.8

82.1
81.7
80.5

192
77.5
76.9

16.3
754
75.2

Thet
74.9
76.4

4.7
76']
75.5

789
73.0
72.2

17.1
79.8
86l.6

79 .5
£Ele5
§3.3

6249
82.9
817

80.0
78.2
779

76 .8
7€¢.1
15.7

75.4
75.7
75.8

75.3
76.6
75 .1

75.7
73.5
73.6

T7.8
80.9
82.8

80.0
82.8
84 .5

84.3
83.9
82.8

80.9
78.8
7848

77.6
7.1
76.8

757
75.7
76.3

76.3
779
7449

100
(SPL)

7.7
7h.8
75.9

79."
82.4
83.6

8C.8
85.0
86.3

86.4
85. 4
84.2

82.4
81.2

C.1

78.8
78.6
TE€.0

7.1
77.0
T6.8

79.0
8C.3
767

118 120

130

140

ON 45,7 METER RADIUS

78.€ 78.0
761 T7.7
767 178.7
8l.6 8242
83.6 8u4,5
84.3 84,7
8l.6 82.2
857 8646
87.2 87.9
87.6 8845
85.7 87.0
85.0 86e6
84.C 85.1
82.7 84.2
8le.3 82.9
8C.3 8C.9
7%9.2 8Ce.0
79.C 80.8
77.6 79.5
78.0 T78.8
77.8 78.4
80.C 82.8
81.8 83.9
777 79.2

787
78.8
80.7

84,1
84.3
84,1

83.3
86.5
87.7

88.4
88.4
87.8

66«5
84.7
83.3

82.1
81l.4
82.7

80.9
79.9
81.0

83.3
85.9
80.7

806
80,3
82.9

84.4
85.9
84.8

83.8
86.5
87.0

8746
86.9
86e7

B y4
83.7
81.8

80.6
79.6
80.5

T84
77.8
77.3

80.5
8l.1
777

150

§2.1
82.6
847

86.4
86.6
85.3

84.8
86.0
86.5

86.1
85.4
84.3

83.0
81.5
79.9

79.1
7.9
78.0

767
75.8
75.8

T7.7
79.6
76.2

160

8246
83.5
8%.6

85.7
85.0
8“.0

83.5
84.2
84.6

84.1
82‘9
82,4

8l.1
79.9
77.5

76.7
75.1
T4.9

73.2
72.6
T2.4

73.7
7“.“
7i.4



€L

FREQUENCY

5¢C
62
80

13C
125
167

200
25C
315

402
5390
630

1600
220¢
2530

3150
4033

5000

0o o
[ B RV
QLo
O« a

830 .5
T4.7
76 .5

El4.6
84 .8
83.3

83.9
83 .1
83.1

B3.1
32 +8
8l.9

§J.2
79 .6
79.0

78 5
78.9
85 .2

88.6
88.7
86.8

7643
75.7
77.4

84.1
85.1
84.2

84,7
83.6
84 .4

63.6
83 .8
B2.9

81.1
79.4
8.4

78 .3
78.7
83.9

85.6
84 .5
8648

8§8.6
89.2
87.5

34

770
76.3
T4 7

82.3
84,3
84.3

8347
82.9
85.6

83.8
84.0
82.9

81.2
79.9
78.4

78 .:
7842
81.7

8#2.8
8342
87.1

5841
88,9
57.8

43

8l.1
755
Th 4

6Ce8
83.5
8443

82.9
83.3
8642

84.9
84,0
83.1

81.7
80a2
79.0

7841
786
81.5

82.3
l.8
§6.3

87.6
&EWC
8649

5G

77.8
757
T4.2

79.6
83.0
8"‘.0

82.9
83.9
87.2

TABLE XVI. - Concluded.

€0

8.6
764 8
Th. 4

79.8
872.8
84,8

83.3
84.4
87.9

873
8645
85.4

83.4
8le6
804

79.6
795
797

8Ce3
795
8la.1

8246
8244
82.8

78

175
76.3
7“.9

8l.1
83a1
85.2

83.5
84,8
88.“

8749
87.5
86 .6

84 .9
82.7
81.4

81.0
80.2
79.9

79.9
79.2
83.1

79 .3
79.0C
7843

ANGLE,

80

7843
76.0
7542

80.5
63.6
86.2

83.7
8644
89.1

8843
88.0
87.2

862
83.7
83,0

81'5
807
8C.0

79.9
803
719.4

79.3
79 .4
78.1

(d) 90 Percent of design speed.

$0

1/73-0CTAVE BAND SOUND PRESSURE LEVELS

78.8
76.3
76.7

83.0
84.8
87.0

84.0
87.8
89.7

90.1
89.1
882

87 .4
84.6
83.9

82.5
82.0
81.2

80.8
80.8
80.3

79 .9
80.9
78.7

DEG

110
ON

8l.5
1942
80.4

85.1
86.8
8845

86.0
90.6
91.7

93.8
91.5
90,6

89.9
88.2
86.9

8545
84,8
83.5

83.4
83. 3
82.6

83.3
83.7
81.0

120

8l.4
19.7
81.8

85.7
87.7
89.1

87.3
91.4
925

95.0
927
91.8

91.2
89.5
88.0

86e2
85.4
85.1

85.2
84.5
83.5

85.2
85.0
82.0

130

82.3
82.7
83.2

87.3
885
88.7

87.9
91.3
92.1

94,8
93.8
92.9

92.1
90.7
89.0

87.5
86.8
864

86.6
85.3
84 .6

86.8

86,7

82.8

140

45.7 METER RADIUS

8] .8
83.3
8642

88.8
90.1
89.5

88e4
90.8
92.1

93.3
92.8
92.4

92.1
904
8847

87.0
86.2
84,2

84.8
84.4
828

85.4
84.0
81.8

150

8“ .S
86.8
88.4

90.1
90.6
89.5

88.7
91.6
91.4

92.1
91.3
90.7

89.1
88.4
86.9

85.8
84.0
83.4

83.4
81.9
80.6

8l.6
82.5
79.8

160

85.7
867
894

90.0
90.4
89.0

88.4
90.3
90,8

91.2
89.8
89.5

87.5
86.8
84.4

83.0
80.9
19.“

795
78¢5
765

77.9
77.0
Theb




PL

FREQUENCY

50
63
80

100
125
160

200
250
315

400
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8000
10000

10

71.8
69.3
11 <4

78.1
79 .2
18 .4

79.3
78.9
17.9

75.6
Tha7
72 .0

69 .9
69 .2
69 .2

76 .4
81.6
72 .6

76 46
8C.4
80.6

81.3
81,2
79.3

TABLE XVII. - NOISE OF QF-1A CONFIGURATION 89 (ACTIVE SHORT STATOR,

20

6T.6
67 .9
7261

77.1
80.6
78 .6

79.6
79 .7
TT.7

7" I8
74.1
71.5

69 .4
68.2
67 I8

76 Iq
82.6
71.6

T6.6
8246
8J.0

81.0
82.2
80e6

[Data adjusted to standard day of 25° C and 70 percent relative humidity;

ACTIVE INLET WITH RINGS, ACTIVE EXHAUST DUCT)

SPL re 9x10™° N/mz.]

30

68.0
67.1
69.4

75.8
79.2
773

77.1
77.7
76.4

Tu.8
72.9
70.7

69.0
67.7
67.3

73.2
797
6942

13.6
79.9
792

80.1
80.0
793

40

50

(a) 60 Percent of design speed.

60

70

ANGLE, DEG

30 ]

90

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

68.3
65.9
67.6

750
77.9
75«9

74.1
75.4
75.9

73.8
709
6942

6845
6T.4
66ab

T1Ga7
Té.8
67.1

71.6
172
7.7

757
797
788

68.0
67.4
6844

T4.5
76 .4
73«9

72.9
754
75.9

73.4
70.9
68.9

68.4
67.2
66.3

69.7
722
65.1

68.6
73.9
12.9

75.4
T7.4
76.8

67.8
679
67.4

735
754
The3

72-6
75.4
7545

13.9
Tle4
69.2

68.9
68.1
67.0

67.9
70.9
6lUa.6

661
7C.2
68.4

71.5
13.2
73.2

67.8
67.8
66.4

72.3
T4.7
4.6

T1.9
7446
75.9

T4 .4
72.4
7042

69.7
68 .4
673

66.6
67.6
64,9

66.2
67.7
66.7

68.14
68.0
67.2

68e3
66.9
6648

71.6
T4.7
T4.9

72 ‘9
767
17.2

763
T4.1
71.5

70.4
68 .6
683

67.7
69.1
66.1

66 .9
69.1
69.1

69.1
68.5
67 ‘2

9.6
67.9
67.4

12.1
75.2
T4 .9

73.3
78.2
78.5

17.9
Teet
73.7

73.9
6%.9
683

67.9
69.1
671

67 .4
68.9
70.7

71.4
73.7
67 .8

100
(SPL)

69.8
6Te4
6843

726
754
ATY )

739
801
797

8Cel
T8e1
75«4

72.4
TO« 4
69.1

69.2
107
67«6

68.0
6%e9
73e1

73.9
73.0
693

110
ON

70.1
68.9
6%.9

T4a1
77.6
T7.4

756
80.9
8049

81'“
79.9
17.0

73.9
71.7
70.1

70.2
712
68.2

69.1
12.2
736

75.1
75.7
71.0

120

Ti.1
T1.8
71.4

T4.6
77.7
17.7

75.9
82.0
81.5

82.9
80.7
T8e6

76.6
73.3
T1.7

71.0
71.0
71.0

T2.2
73.2
78.4

79.4
79.7
74.3

130

70.8
T1.6
73.1

T6.8
77.6
16.8

76.8
80.9
79.9

8l.6
796
T7.7

76.5
73.9
72.3

71.6
73.1
70.9

73.1
76.7
78.2

79.3
78.8
73.3

140

45 .7 METER RADIUS

71.0
71.4
73.9

7.0
T7.9
76.8

76.1
19.4
78.0

T9.4
78.6
775

77.2
T4e2
71.8

709
12.2
697

122
75.2
757

7846
76.9
Tlel

150

73.3
73.1
759

18.0
78.1
76-1

1646
7649
769

76.8
75.9
T4.2

73.0
712
70.0

69.4
70.2
671

68.7
72.1
71.2

731
737
684

160

T3.9
74,3
758

76.9
77.8
75.8

75.8
753
T6e3

T4.8
73.8
72,8

70.8
696
67.7

6746
68.1
650

6545
688
68.3

69.4
693
64.3



6L

FREQUENCY

50
63
80

100
125
160

230
250
315

430
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8000
10000

1

73.5
70.9
7640

81.5
83.9
81.5

81 .3
79 .2
77.7

77.0
75.9
Th .3

73.2
7243
72 .5

73.3
80.9
77.1

78 42
83.1
82.6

84 .6
83.9
83.5

20

70 .8
71.1
76.2

81.2
83.9
81.8

81,5
80 .4
78 .q

77.0
7549
T4.3

72.3
70.9
71.0

72.8
81.4
77.3

77.0
83.6
82.3

8Y4 .3
8444
84 .4

30

137
706
73.8

19.7
83.5
8le3

79.5
7849
78.9

T7.1
75 .4
73.5

71.8
739
70.5

71.8
7849
T4.5

73.9
1.5
2.9

§3.1
82.6
82.8

43

1/7Z-0CTAVE BAND SOUND PRESSURE LEVELS

72.0
TC.4
7240

78.7
82.2
19.6

77.6
787
Bc.l

77.6
74 .8
73.3

72.3
70.9
70«6

71.1
77.1
73.1

1245
8C.6
€0.1

8346
82.0
82.6

50

72.0
7143
70.8

75.8
80.5
79.0

77.0
79'“
80.4

78.0
T6 4
73.8

72.3
71.3
71.6

70.8
73.9
71.3

71.2
77.3
7661

8045
BO0.2
81.3

TABLE XVI. - Continued.

(b) 70 Percent of design speed.

60

7C.8
70.3
71.2

76.2
79.7
79.5

17.6
78+ 9
80.4

79.1
T7.4
7445

733
71.8
71.6

T1.1
T4
71.0

0.7
73.9
72 .6

7840
765
7841

7C

713
70.4
72.0

752
79.7
80.1

77.6
BU.Z
81.2

80.5
784
7640

74.0
72.3
71 IB

71.1
72.2
71.0

71.2
72.1
T1.9

74.3
72.9
72.6

ANGLE, DEG

80

73.5
70.8
71.8

763
79.0
79.6

78.6
81 '9
83.2

8l1.8
80.3
17.7

75 .0
733
73.0

72 .4
733
71 .6

T1l.4
73.4
Th o6

75.1
73.7
7245

99

73.0
70.6
71.7

76 .8
80.7
8l.1

78.3
83 .q
84.7

83.8
81 .6
79.7

76.3
4.1
73.5

72.9
73.2
T2 .5

12.9
72.8
76.3

77.4
7642
72 .8

ica
(SPL)

73.0
70.8
725

77.0
80.9
80.8

79.3
84.7
86.1

85.5
83.6
82.0

78.2
75.8
The3

7346
74.5
73.6

735
73.8
1176

79.4
78.5
73.8

110

120

130

140

ON 45.7 METER RADIUS

73.2
72.3
74,3

78.5
8l1.7
82.8

80.3
86,2
8649

87.0
85.4
83.7

80.3
T7.4
75.8

75.1
76.9
74,8

74.7
77.1
78.4

80.6
80,9
76.0

73.7
Tye9
76.1

79.7
82.1
8242

80.9
86.5
865

87.7
8662
84.9

82.6
79.5
T7.7

76.2
787
18.2

T7.6
78.9
81.9

8l.2
81.2
75.1

T4.7
7546
78.3

81.2
83.8
82.8

8201
86.7
8501

87.1
85.6
84,2

82.8
80.3
78.3

77.1
787
78,0

7845
80.1
82.4

85.1
83.3
7843

7642
7601
19.2

81.8
834
8243

82.1
84.4
83.2

84,3
84.3
83.2

82.5
80.3
77.8

T6+3
767
75.8

T6.7
784
19.1

8263
80e6
75.6

150

775
TTe9
79.8

83.3
84.4
82.1

81.5
82.4
82.1

82.0
8l.4
80.3

79.0
T6.8
75.6

78.4
78.9
73.6

734
754
T5.4

78.4
775
73.0

160



9L

FREQUENCY

50
63
80

100
125
160

200
250
315

400
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8C00
10000

10

78.1
72.5
76 .5

84.0
82.1
80.0

81.7
79 .8
79 .2

79.1
78 .6
77.2

76 .48
75 .1
7542

TS «6
78 .6
83.3

80.8
83.3
85.9

85.7
86.9
85 .5

20

71 .9
73.5
77.0

81.3
82.1
80.9

82.2
80 .9
80.7

79.6
793
TT.7

T64
74.3
74.0

75 .1
773
82.8

79.1
82.8
86 .8

85.4
87."
86«6

30

748.9
73.0
7448

79.5
81.8
81.7

82.0
eo.u
8l.6

80.3
7848
T7.7

76.0
T4.1
737

74,1
756
80.3

76.8
80.7
86.3

84.4
85.8
8543

ug

50

TABLE XVII. - Continued.

(c) 80 Percent of design speed.

60

70

1/3-CCTAVE BAND SOUND PRESSURE LEVELS

79 .6
725
73.1

79.3
80.8
82.0

80.3
8l.4
82.7

8l.3
78,8
777

76.2
T4.9
73.9

74.1
7561
1946

75.8
795
81 .9

83.8
86.8
85.4

80.1
76.5
73.1

78.8
79.8
80.0

80.7
82.1
83.9

82.1
80.8
7846

772
754
75.0

74.8
75.1
79.4

75.8
77.3
8l.6

83.0
83.9
83.0

791
7246
TU4a3

82.8
82.0
83.5

81.5
82.6
84.7

8345
81.8
T9.4

77«5
76e1
7S48

T4.9
75.5
766

T4.8
76.0
78.9

7%9.9
81l.4
8C.6

78.8
73.5
T4.1

80.1
8146
83.5

8l1.2
83.4
85.2

8" .1
8§3.1
80.6

79 -2
76.8
75.9

74.8
75.2
75.6

75.9
75.3
77.3

78.4
77.4
162

ANGLE, BEG
80 90
76«3 T5.4
73.6 736
73.6 T5.3
79.3 82.0
81«8 833
84.7 85.4
82.7 82.3
84 .8 86e6
87.1 88.06
85.6 87.8
84 <% 86.6
82.4 84.6
80.0 81,2
78.1 78.8
T7.5 177.5
7649 7649
T6.6 T7.2
T6e8 T77.4
T64 TT4
77.5 77.3
7%.1 79.3
79«5 B81.7
78.6 80.4
T6.7 774

10p
{SPL)

77.8
Th.5
7645

82.3
84.5
8642

83.0
8843
89.7

89.1
87.9
86.7

83.5
80.6
79.0

78.1
78.9
7%.1

78.8
78.6
81.1

83.5
83.4
788

110
ON

78. 6
76.1
78.0

82.6
86.0
864

83.7
89.6
90«6

90.3
89.3
88.1

86.2
83.3
8l.4

80.1
80.7
80.8

80. 4
8l.6
82.9

85 '9
85.7
80.8

120

7847
17.9
79%.1

84,2
86.4
87.4

84,8
90.0
90«3

91.2
90.3
89.6

88.4
8549
83.1

81l.7
82.2
8440

84,0
8346
862

88.2
88.5
83.0

130

79.8
1945
81.5

86’1
87.0
86.7

8542
90.1
88.7

905
90.3
89.9

88.9
B6e6
84,5

83.1
82.5
84.8

84 .4
84.5
85.8

89.9
88.8
83a1

140

45,7 METER RADIUS

80.1
795
83.0

86.6
87.6
86.0

8543
88.1
87.4

881
88.1
87.6

86.9
84,6
829

8l.1
801
82.1

81.9
82.1
81.9

855
84,2
79.8

150

81.9
81.5
84.8

88.3
88.3
85.2

8542
87.1
86 .6

865
85.9
85.1

83.4
81t
80.5

79.4
7846
78.9

18'3
78.8
78.9

82.3
81.9
775

160

82.3
81.8
g4.8

88.8
87.3
85.9

85.4
84.3
86.3

8649
83.8
83.3

83.2
80.7
78.3

T1.7
77+6
78.0

78.0
755
754

775
T6e4
72.8



Lk

FREQUENCY

50
63
80

100
125
160

200
250
315

400
5090
630

ege
13G0
1250

1600
2000
2500

3150
4pac
5030

6300
8030
12030

78 .3
74 .5
78 .5

85 .3
84 .5
83.1

85.1
83.4
82.4

82 .4
82.3
81.4

830.2
78 .9
78.3

7843
796
8648

86 .9
85.9
8843

88 .0
89 .q
86,9

T4.7
76 .4
79.2

84 .5
85.8
8443

85.7
83.9
84.0

82.6
82.8
82.0

8C.2
79 .0
77.8

78.1
78.7
83.3

84,1
85.6
88.0

87.9
89.6
88.3

30

755
157
167

82.6
84.1
84.8

8444
83.1
84.4

83.4
8245
81.2

80,1
792

T7.4
7842
61.5

81.7
£3.0
87.8

87.5
87.6
865

490

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

80.5
75.4
75.2

83,5
83.8
84.0

83.“
6§2.3
8545

83.6
8242
8l1e2

79.9
79.2
78.0

77.9
7843
81.0

8l.1
8243
86e7

87.2
87 .6
86¢7

50

76.7
76.0
75.4

84.0
8346
84.1

83.9
83.6
85.7

84.1
83.5
81.7

30.7
797
7847

78'“
T8.5
80.6

80.6
80.8
82.8

83.8
85.7
84,3

TABLE XVII. - Concluded.

(d) 90 Percent of design speed.

60

81.5
76- O
755

82.6
84.0
86.0C

84.1
84.8
874

85.q
85.C
83.2

8la6
8049
79.5

79.6
79.3
196

8C.1
80.3
81.2

83.6
83.2
82.6

70

78.2
75.9
15.7

83.3
83.5
86'0

84,42
85.1
87.9

86 .6
86.0
84.2

83.2
8l.4
80.3

79 .6
79.3
80.3

80.9
79.7
80.7

81l9
8C.7
79.4

ANGLE, DEG

80

78.0
75.9
162

8643
85.1
87.1

85.4
86.3
89.5

87 .8
87'7
85.5

83.7
82.2
1.8

8l.1
80.5
80.3

80.6
81'“
82.2

82.9
8l.9
79.9

90

19.2
7549
77.9

84.8
85.8
88.3

85.4
88«4
90.9

89.1
88.5
87.5

85.2
83.0
8242

81.“
8l.6
81.5

82.1
81.6
83.3

85.0
84.0
81.4

100
(SPL)

80.3
78.2
7%.4

85.6
87.1
8G.3

86.4
9Ce6
91.9

S5C.9
90.3
89.7

87.2
85.4
83.8

83.1
83.0
83'3

83.7
83,1
85.5

87.0
86.9
83.0

110 120

130

140

ON 45.7 METER RADIUS

Bl.2 82.9
78.9 91.3
80.7 B82.8
87.8 88.0
89.0 89.4
89.3 90.7
87.1 88.0
91.9 93.5
92.5 93.8
92.8 95.4
92.0 94,8
90.9 95,1
89.7 95.1
87.9 93.5
86.2 91.3
84,9 89,2
85.1 89.5
84.8 90.7
85.4 91.0
86.3 90.2
86.3 91.8
88.8 93.2
89.5 93.9
84.8 88.2

82.5
82 .2
84.9

89.5
90.5
89.8

88.7
92.8
91.4

93.1
93.0
93.4

93.6
914
89.8

87.9
87.6
88.0

89.4
88.5
88.5

91.8
91.9
87.0

83.0
83.4
8645

90.6
91.1
89.6

88.7
91.9
90.9

91.1
90.8
90.9

$0.9
89.9
87.7

86.4
8543
85.0

864
86.0
84.5

87.6
87.4
8.3

150

85.2
85.5
88.7

91.8
91.8
89.3

89.6
90.3
89.5

89.9
89.5
88.9

87.7
8644
85.7

84.8
836
83.1

83.2
83.4
82.2

85.2
85.0
81l.7

160

86.4
86.6
89.9

91.3
91.0
89.7

89.1
89.0
89.1

8808
87.9
87.2

86e8
84.9
83.6

82.5
81,5
80.9

81.0
80.8
79.7

80.8
82.0
777



8L

FREQUENCY

50
63
80

100
125
160

200
250
315

400
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8000
10000

10

71.0
67.8
71.1

77.8
80,3
78 .8

80.0
79 .7
79 .4

76.3
75 .4
735

73.2
7" 'a
76 4

81.8
88 .6
79.3

81.0
6“ .q
82 .5

B2.6
81.8
79 'q

TABLE XVIII. - NOISE OF QF -1A CONFIGURATION 90 (ACTIVE SHORT STATOR,

20

68.3
68.1
T2.0

76.6
81 .3
79.0

80.5
80.4
78.9

76.0
761
74 .5

T2.6
75.7
76 .9

83.3
90.3
80.0

81 .6
86e4
83.3

82.9
82.8
80.2

ACTIVE INLET WITHOUT RINGS, ACTIVE EXHAUST DUCT)

[Data adjusted to standard day of 25° C and 70 percent relative humidity,

SPL re 2x107° N/m?2.]

30

68 .6
67.0
69.3

T6.1
80.0
78.9

77.8
78.1
76.7

763
T4 .8
723

72.1
72.8
73.7

80 .5
88.3
77.0

79.1
8".6
83.0

82.4
80.8
79.7

40

173-0CTAVE BAND SOUND PRESSURE LEVELS (SPL)

68.0
655
6646

73.6
77.6
75.5

743
761
76'2

T4.6
2.1
71.1

702
698
706

7545
82.3
126

763
825
8C.8

8l.6
8Ca6
79.7

S0

67.3
67.1
67.3

72.8
17.0
75.0

73.1
162
76.5

73.8
71.6
6945

69 .4
69.7
69.1

72.3
78.9
69.8

73.3
78.8
7643

79.6
7843
776

(a) 60 Percent of design speed.

60

66.5
67.1
67.5

73.0
75.6
74,5

73.0
715.2
759

736
T1.9
7Ce 0

69.1
69.0
67.9

70.0
5.8
67.6

69.3
Ta.l
T2.7

76.7
7641
75.9

70

671
66 .6
66.1

71.3
Ty .8
75.0

72.5
T4.9
7645

Tu,.1
T72.6
705

69 .7
69.0
67.4

68.6
73.3
66.7

676
7049
69.5

71 .u
69.9
691

ANGLE, DEG

8C

6843
66 .0
65.8

71.0
T4.8
7543

73.5
76 o4
17.2

76.0
Theb
T1.8

70 .6
69«2
bBe6

68.6
72.1
66.8

67.0
69.9
69.3

69 .7
68 o4
67.1

90

69.5
66.5
67.0

723
T4e5
753

73.3
779
78.0

77 .5
75.9
73.6

71.2
69.5
68.1

683
71.4
66e7

67.3
69.1
69.8

T0.6
70.1
67.0

100

69.6
67.1
67.5

72.0
7546
75.3

74,3
19,7
79.7

79.8
18.4
75.8

T2.2
10.7
69.1

69.1
12.1
67.7

68.1
7C.0
72.5

73.2
72.4
6845

110
ON

70.1
68.5
70.0

7340
76.5
76.7

75.8
80.7
81 .2

8l.1
80.1
T7.3

73,9
71.5
70.2

70.1
12.6
68.2

69.0
71.8
7243

74.5
75.1
70.9

120

70.1
68.9
70.7

74,6
T7.1
77.3

75.9
81.3
81.6

82.7
80.2
17.7

75.3
72.9
70.7

704
73.0
69.9

70‘]
72.1
733

75.6
75.6
704

130

71.3
71.1
72.5

T6.5
78.5
76.7

76.6
8l.1
79.9

8l.8
80.3
78.1

767
74.0
72.4

71.8
74.3
70.7

72.5
75.5
7645

78.“
77.9
73 .0

140

45.7 METER RADIUS

71.5
T1.6
4.0

17.1
175
77.0

76.8
79.6
T84

791
7846
77.8

77.1
74.7
72.1

T1.8
73.8
70.2

713
75.1
7543

7549
77.3
71.5

150

72.0
12.5
75.0

77.6
78.8
765

76.0
76.9
76.7

76.1
754
73.6

T2.7
71.2
6%.9

69.6
72.3
67.7

6845
T1.8
70.0

T2.3
724
68.0

160

74,5
73.5
76.0

T7.5
77.8
75.9

75.7
74,4
7643

75.5
73.2
72.0

76«6
70.4
68.3

68.4
72.0
65.7

66.9
68,7
672

68.7
67.7
63.7



6L

FREQUENCY

S0
63
80

100
125
160

200
250
315

4939
500
630

800
1000
1250

1630
2000
2500

3153
4300
5000

63030
8302
10230

10

7342
7045
75.0

81.7
84,2
81.9

81.9
79.9
79.0

77.0
77 .u
T6 <4

75 .9
7645
78 <4

80.1
88 .4
85.2

82 .5
85.6
84 .5

85,8
24,5
83.1

20

7].9
71.0
75.8

BD .7
84 .6
82.9

82.1
80.9
78.8

77.8
78.0
76 .8

7546
77.0
78.8

80.2
90.2
86 .4

83.2
37.6
86.2

8647
8543
3444

30

71.5
707
1247

79.7
83.4
81.2

79.9
78 .9
79.6

78.0
7667
7548

74.9
754
76.1

7746
87.2
83.7

80.2
8645
85.7

86.5
83.6
3.7

40

TABLE XVII, - Continued.

(b) 70 Percent of design speed.

50

60

70

ANGLE, DZG

80

90

17/3-0CTAVE BAND SOUND PRESSURE LEVELS

71.2
1Ce2
7C.2

78.3
8leb
79.4

7.9
78.8
7945

T0.7
70.8
70.5

75.7
806
79.5

78.2
78.8
80.5

77.5
7645
T4.3

72.8
T2.4
72.8

7246
79.4
16.4

75.0
8l1l.1
79.9

84.9
81'8
81.7

704
70.2
69.3

T6.2
79.2
7%9.7

77.6
78.8
80.5

78.7
77.5
75'1

73.1
72.0
71.9

71.6
772
13.7

72.2
77.3
76.5

82.32
8C.3
8Ue5

12.2
70.2
71.0

75.7
794
187

77.1
79.8
81.3

79.8
78.0
75 .8

7ha1
12.7
7243

71.2
T4.9
72.7

71.4
T34
73.2

77.0
T4,.5
4.2

72.0
69 .0
70.2

75.8
78.9
79.9

78.7
81.3
83.5

81 .8
80.0
176

7544
73.4
7343

1246
4.7
72 .4

71'“
73 .4
T4.5

18.2
73.3
12 .3

73.0
7042
T1.7

77.0
79.6
80.7

78 .7
82.8
85.0

83.5
81.9
79.4

75.9
74.0
T3.4

72.7
4.2
72.7

12.2
T2 4
75.C

77.0
75.5%
72.1

100
(SPL)

T3.4
71.0
7243

17.0
80.6
8l.4

792
84. 4
860

85.5
83.7
82.1

7841
757
Tu.4

13.7
78.7
735

13.2
733
Téey

7%.0
TRe1
13.7

110
ON

13.4
72.3
73.8

7842
82.1
82.2

80.6
86.q
86.8

86.8
8545
83.6

80.“
77.9
75.8

75. 4
77.0
4.7

74,2
7646
77.0

80.3
81.C
75.9

120

73.3
73.6
75.4

79.3
82.5
82.6

81.0
867
86.7

87.4%
86.3
84.5

82.2
79«5
77.0

75.7
T7.6
7646

75.8
76.9
78.6

81.2
81-0
75.4

13g

T4.5
8.5
77.2

81.3
82.9
82.4

82.4
86.3
85.5

87.3
86.2
8446

B83.1
80.5
78 .q

77.4
78.3
T7.9

78.7
7%9.6
81.0

84.7
83.4
78.2

140

45.7 METER RADIUS

75.9
76.0
79.0

81.5
83.1
82.0

8l.7
84.9
8346

84.3
8445
83.6

82.4
80.0
776

T6.7
77.0
759

7602
78«4
7843

199
81.1
7542

150

7649
77.0
797

82.2
83.6
8l.4

8l.1
81.9
81.8

8l.3
8l.2
80.1

78.4
764
75.1

Th.l
75.0
T3.4

72.7
74.6
73.5

7649
7646
12.2

le0

78.8
78.4
81.2

83.1
82.8
Ble6

8l.1
80.0
80.7

80.5
79.7
78.0

177
756
73.5

72.3
73.9
T1.6

71.1
Tl 4
Tleb

T4 .0
1264
68.9



08

FREQUENCY

50
63
80

100
125
160

200
250
315

400
500
630

800
1000
1250

1600
2000
2500

3150
4000
5000

6300
8000
10000

10

81.7
T2.4
75 .9

83.0
82.7
80.8

81.7
8J.6
83.8

79 .9
79 .6
80 .2

79.9
79.5
80.9

82.3
85.1
89 .9

85.5
86.7
88.8

87 .9
88.5
86.8

73.5
73.6
76 .9

8l.7
82.8
8C.6

82.8
81l.1
8l.1

80.3
80.4
80 «4

79.4
79.9
81.0

82.3
84,1
91.8

85.4
87.8
90.3

88.1
89.2
87.7

33

77.5
72.6
73.7

79.8
81.5
8l.3

81.5
80.9
82.8

80.3
79.8
80.1

78.9
78.“
79.0

80.2
82.2
89.6

83.4
86.2
9580.3

87.9
88.0
67.3

43

5C

TABLE XVII. - Continued.

(c) 80 Percent of design speed.

6C

13

ANGLE, DEG

g

90

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

TE4D
12.2
7262

78.3
8la2
81a.3

8C.5
8C.8
82.8

81.3
79.4
78.6

T7.6
T7.8
1742

177
792
E6e6

8Ce6
84,5
9C.7

87.7
88.2
E7.0

80.7
12.7
71.7

7745
79.8
80 .6

81.0
81.8
84.0

81I6
80.3
78.7

77.6
75.9
754

75.5
T6.7
84.1

7842
80.7
85.7

86.1
87.0
8540

T16.9
12.2
12.7

812
80.7
83.0

81.8
81.8
84.5

82.8
8l.4
719.2

77.7
7642
75.9

75.6
76 Iq
80.9

T6.2
7842
8209

83.7
85.7
84.C

17.9
12.2
T2.9

79.0
80.8
83.3

81.7
83.3
85.6

83.6
82.3
830.6

79.1
T6 9
76.0

75.5
75.7
78.4

76.1
76.0
79.9

80.3
80.3
78.8

4.5
1249
73.4

78 7
81.7
8“.0

83.2
84.1
86 .8

8§5.3
84 .8
82.4

8C.1
77.9
77.0

76.6
76 .4
78.1

75 .9
7647
19.2

79.1
79.0
768

77.0
13.2
4.2

81.3
83.2
85.1

82.7
86.1
8845

86.9
86.3
84,7

8l.1
78.9
174

77.1
T7.1
1844

77.1
T6.7
79 .q

80.9
80.3
T7.3

1co
(SPL)

76.9
73.6
75.7

81.8
84,5
8545

83.2
88.1
89.8

88.8
87.9
8647

83.6
8C.7
7849

7841
784
79.6

78.6
783
8C.9

83.0
83.0
79.0

110
CN

7ot
T4.9
77«4

8242
85.3
86e1

83.8
89 .4
90.5

90.1
89.6
88.7

86.2
83.4
81l.4

8045
80.8
81.3

80.2
81.3
82.7

85.0
85.8
813

120

7843
T6.8
78.6

83.6
85.9
87.2

84.8
89.5
90.4

90.7
90.2
90.0

88.3
86.1
82.6

80.9
8l.5
83.9

82.5
82.1
83.5

86.0
8645
80.9

130

77.9
T8t
81.0

84,8
873
87.1

B5.2
89.6
89.1

90.3
89.8
90.1

89.1
87.0
84.4

83.3
82.6
aq .9

84,7
8446
85.2

89.0
88.3
83-6

140

45.7 METER RADIUS

7945
78 .9
82.4

86‘3
8743
86.8

8543
88.6
87.6

88.1
88.1
87.9

87.1
85.2
83.2

81.5
80.8
81.8

8l.4
82.1
82.2

83.5
85.6
80s2

150

81.2
8l.1
83.9

87.8
88,3
86.0

84.8
864
85.8

85 .6
85.“
87

83.1
81.7
80.4

79.3
78.5
79.1

78.1
78.7
77.9

81.0
61.5
77.“

160

82.1
81.9
84.9

87.9
87.0
85.9

84.9
84.3
85.7

85.5
84.2
83.1

82.1
80.2
784

77.2
769
78.0

76.6
755
75.5

T7.7
77.0
73.7
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FREQUENCY

52
63
80

160
125
160

200
250
315

4GC
508
630

80C
1C3C
12513

163¢C
23430
2530

3150
LR

5age

6300
8000
1aecs

77.8
T4 .6
79.3

86.1
8546
83.6

87 .3
85 .C
84,0

83.6
83.5
83 .4

84 .7
84 .6
85.5

6.1
87.3
91.8
91.4
89 .6
91.6
90 .8

88.3

76.1
7643
79.8

86.1
87.6
85 ¢4

88.1
85.8
85.5

84,3
85.8
8S.7

8542
85.1
85.7

86.1
87.3
93.3

92 .7
Sl.l
92.8

91.8
91.5
89.83

13

4z

5C

TABLE XVIII. -~ Concluded.

(d) 90 Percent of design speed,

60

7C

ANGLE, DEG

8¢

93

1/3-0CTAVE BAND SOUND PRESSURE LEVELS

£1.3
77.1
77.3

BlU.6
85.8
85.9

£S.1
8545
8€.5

8E.6
4.3
83.7

8.7
8241
8245

76.8
73.3
73.6

82.8

fo~]
.

82.9

84.6
84.8
8645

85.3
85.0
83.7

83.3
82.1
81.5

8l.1
82.5
87.8

87.4
85.3
88.1

9C .l
8940
87.8

81.1
1646
7641

8§5.1
84.8
8649

84.6
85.8
87.5

85.6
85.C
83.7

8245
8l.1
81.0

8C.1
81.0
84, C

2.9
82.6
84.8

87.1
86,0
8543

78.1
76.6
7643

8243
83.8
8646

84,6
8545
§8.5

8646
8648
84.4

83.7
82.1
81 .5

80.1
80.3
82.5

82.9
£0.9
82 .6

84.1
82.3
81.3

77.1
76.1
76.1

Bh .1
85.6
87.9

E6a6
8645
90.3

88.1
88.0
86 .4

84,5
8249
82.2

Bl.4
8l.6
81.8

81.4
81.8
82 .6

82.8
B2.2
80.8

77.8
7643
77+8

85.3
87.1
88.9

863
88.8
91.0

8946
89.5
87.9

855
83.4
82.5

81.6
81.9
82.3

82 .q
81.3
82.8

8“01
83.3
80'8

1C0
(SPL)

8l.6
78.3
79.1

85.6
87.8
89.6

8648
90.3
92.8

91.6
91.0
89.9

88.0
85.9
84,5

83.1
8346
83.8

83.7
83.3
85.3

86.9
86.3
82.7

110
ON

80.3
80.1
81.8

88.3
89.8
904

87.3
92.0
9345

93.1
92.5
91.7

90.2
88. 4
86.7

85.6
85.4
8545

85.7
863
86.3

88.8
89.3
85.0

120

8l.3
80.1
82.1

88.3
90.3
$0.6

88.6
93.3

93.8
93.1
93.0

92.7
90.9
88.2

86.1
8643
87.3

87.7
86.7
87-6

88.9
89.9
84.8

130

81.8
81.6
84,3

90.3
91.1
90.1

88.8
93.5
92.3

93.8
93.5
93.9

93.7
91.6
90.2

88.4%
87.6
88.5

89.7
88.9
88.8

91.3
91.8
87.2

140

45.7 METER RADIUS

83.3
83.8
863

90.8
91.3
S0.1

88.8
92.0
91.0

91,8
91.0
91.2

91.2
89.9
88.0

866
85.1
8545

864
8642
84.8

87.6
87.0
84,7

150

85.3
85.1
8846

92.1
91.8
89.4

89.3
9Q0.5
90 .3

90.1
90.3
89.2

88.2
86.9
86.2

85.1
83.6
83.3

83.4
83.7
81.8

84.5
85.0
81.5

160

86e7
86.7
90.2

92.4
91.5
90.2

89.7
88.9
89.9

89.2
88.7
87.8

86.9
85.7
84,1

83.0
82.3
8104

81.9
8l.1
80.0

8l.8
80.8
T7.7
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(a) Original QF2 stator vanes.
Figure 1. ~ Fan stafor vanes {viewed from downstream).

(b) Long-chord stator.

»%»
9

(1L (((
|

Short configuration Long configuration

Figure 2. - Developed views of length variations.




e e 2 C-T2-2850
{a) Long-chord stator on work table.

Long configuration
Three-quarter configuration

l——Short configuration —

Surface 1

£
——0.56 (22. 35—~ Surface 2

0.70 (21.75)
0.92 (36.42)
1.68 (66.42})
1.80 (71.82)
2.35 (92.52)
2.49 (97. 92)
Surface | Open area, | Perforated-facing-sheet | Honeycomb backing | Predicted frequency
percent hole diameter thickness of maximum

noise attenuation,
in. cm in. Hz

5 0.050 0.81 0.32 3600
11 . .045 2.24 .88 2400

(b} Stator-length variations. (Dimensions are in meters (in.).)

Figure 3. -~Long-chord stator configuration. Suppressor perforated facing sheet: thickness, 0.51 millimeter
(0.020 in.); material, aluminum; honeycomb cell size, 0.95-centimeter (3/8-in.) hexagons.




1.473 (58)

Outer duct Surface 2 o ~ Surface 1
—~—0.864 (30) % g

Splitter ring—
Surface 2 \

0.724 \ \
(28.5) ——-(. 636 (27)%\ \
1 \

0.508 Surface 2 7 ~4 Surface 3

(20) ~——0.635 (25) __.l,'
f__

=== 7 rrr e,y s}
4 Surface 3

‘(’1'23)05; 0.203,4:
1 _ _ 8)—

Surface | Honeycomb | Predicied frequency
backing | of maximum noise

thickness attenuation,
Hz

cm § in.

1 2.2410.88 1250
2 51| .20 3150
3 1.73] .68 1600

Figure 4. - Inlet suppressor. Perforated facing sheet: thickness, 0.51 millimeter (0.020 in. ) material,
aluminum; honeycomb cell size, 0.95-centimeter (3/8~in.) hexagons; hole diameter, 0.81 millimeter
0.032 in.). Openarea, 2.5 percent. (Dimensions are in meters (in.).)




2.2lm
(87 in.)

Outer surface

Inner surface

Figure 5, - Exhaust suppressor. Perforated facing sheet: thickness, 0.51 millimeter (0.02 in.); material,
aluminum; honeycomb cell size, 0.95-centimeter (3/8-in.} hexagons; hole diameter, 1.27 millimeters
(0.050 in. ); honeycomb backing depth, 2. 24 centimeters (0.88 in.). Open area, 8 percent; predicted
frequency of maximum attenuation, 1250 hertz.

o~ inlet
7/ be}[lmouth

\aJ 1est site.

Centerline
of fan rofor

J33.5m
{109.8 ft)

[l Drive-motor
building

i
L Gearbox

(b) Plan view of test site.

Figure 6. - Full-scale fan test facility.




Sound power lfevel, PWL, dB (re 1013 w)

150

140

130

120

150

120 |

120

Stator Exhaust duct

— —— Inactive  Inactive
——O-— Active Inactive
—— Active Active

bl I

102 10° 1

Frequency, Hz
(d) 90 Percent of design speed.

Figure 7. - Total sound power level variation with frequency for short stator
configuration with active three-ring inlet.



Sound power level, PWL, dB (re 1013w

120 —

Stator  Exhaust duct

—O— [nactive  Inactive
140 (— - -[}— Active Inactive
—L— Active Active

110 l |||||||, Lo it

120 —

110 |||1||| ! ||||||||

(b) 70 Percent of design speed.

110 Col ] [

{c) 80 Percent of design speed.

110 J ||Illlll3 l ||I||[||

162

Frequency, Hz
(d) 90 Percent of design speed.

Figure 8. - Total sound power level variation with frequency for long stator
configuration with active three-ring inlet.
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Sound power level, PWL, dB (re 10713 w)

L Stator  Exhaust duct

—0— Inactive  Inactive
— == Active Inactive
—A—— Active Active

150

110__I\I,Il|llll l ! Illllll

(a) 60 Percent of design speed.

1o ol oo

(b} 70 Percent of design speed.

120 |~

7] IR U B BN ol

(c) 80 Percent of design speed.

120—

mobl— 1 I|l;||| R
102 103 108
Frequency, Hz

{d) 90 Percent of design speed.

Figure 9. - Rear-hemisphere sound power level variation with frequency for
short stator configuration with active three-ring inlet.



Sound power level, PWL dB (re 10713 w)

150
F Stator  Exhaust duct

—O— Inactive  Inactive
1401— —~-— Active Inactive
—N—  Active Active

wl 1 Tl || ) l

() 60 Percent of design speed.

not — 1 1. [1[1' L l_l__|_|__I_LLJ

(b) 70 Percent of design speed.

120 —

110 Iy I L

{c) 80 Percent of design speed.

130

120 1—

110 Loyl I L
102 103 ¢
Frequency, Hz

(d) 90 Percent of design speed.

Figure 10. - Rear-hemisphere sound power level variation with frequency for
long stator configuration with active three-ring inlet.
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Figure 11. - Rear-hemisphere sound power level reduction with frequency
for short stator configuration with active three-ring inlet.
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Figure 12. - Rear-hemisphere sound power level reduction with frequency
for long stator configuration with active three-ring inlet.
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Figure 13. - Comparison of rear-hemisphere sound power level reductions for
long-chord stator and exhaust splitter ring.
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Figure 14. - Total sound power variation with frequency for short stator con-
figuration with inactive inlet and inactive exhaust duct.
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Figure 15. - Total sound power variation with frequency for long stator con-
figuration with inactive inlet and inactive exhaust duct.
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Figure 16. - Rear-hemisphere sound power variation with frequency for in-
active inlet and inactive exhaust duct at 90 percent of design speed.
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Figure 17. - Front-hemisphere sound power variation with frequency for
long stator configuration with inactive inlet and inactive exhaust duct at
90 percent of design speed.
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Figure 18, - Sound pressure level variation with angle from inlet for long stator configuration with in-
active inlet and inactive exhaust duct - for 1600-hertz-center-frequency, 1/3-octave band at 90 per-
cent of design speed.
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Figure 19. - Front-hemisphere sound power level
reductions from original-stator, hard-inlet, hard-
exhaust base. Short active stator; active exhaust
duct.
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(b) Long stator configuration.

Figure 20. - Rear-hemisphere sound power level variation at 90 percent of

design speed.
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Figure 21. - Configurations.
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